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Proceedings  of  the  Thirty-Third  Annual  Meeting  of  the 
American  Association  of  Economic  Entomologists 


The  thirty-third  anntml  meeting  of  the  American  Association  of 
Economic  Entomologists  was  held  in  Kent  20,  University  of  Chicago, 
December  29  to  31,  1920. 

The  meeting  was  called  to  order  by  President  Wilmon  Newell,  at  10.10 
a.  m.,  December  29.  The  anntial  reports  and  routine  business  of  the 
opening  session  was  transacted  and  two  papers  were  presented  at  this 
session.  At  the  afternoon  session,  the  annual  address  of  the  President 
was  delivered,  which  was  followed  by  general  discussion  and  program 
of  interesting  papers.  On  the  same  evening,  the  Section  on  Apicultiu'e 
held  its  meeting,  which  was  largely  attended  and  was  of  unusual  interest. 
Meetings  of  the  general  association  were  continued  on  Thursday  morn- 
ing, December  30,  and  in  the  afternoon  the  time  was  given  over  to  the 
Section  on  Horticultural  Insjjection. 

On  Thursday  evening,  a  dinner  was  held  at  the  Sherman  Hotel,  at 
which  one  hundred  entomologists  were  present.  President  Newell 
introduced  Professor  W.  C.  O'Kane  to  preside  at  the  close  of  the  dinner 
and  representatives  from  most  of  the  entomological  societies  in  the 
United  States  and  Canada  were  called  upon  to  respond.  This  occasion 
was  greatly  enjoyed  by  all  present. 

On  Friday  morning,  December  31st,  a  joint  session  was  held  with  the 
American  Phytopathological  Society  in  Mandel  Hall,  University  of 
Chicago. 

The  final  session  of  the  association  with  reading  of  papers  and  transac- 
tion of  final  business,  was  called  to  order  at  1.30  p.  m.,  Friday  afternoon. 

The  business  proceedings  form  Part  I  of  this  report,  and  the  addresses, 
papers,  and  discussions  Part  II. 
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The  proceedings  of  the  Sections  on  Apiculture  and  Horticultural 
Inspection  will  Ix  pre|>arcd  by  tlwr  secti'inal  secretaries  and  published 
as  a  part  of  this  repcjrt.  \'\  '  • 


PARTI;    BUSINESS  PROCEEDINGS 

The  ine6tinK  was  calknl  to  order  by  I^resident  Xewell,  at  10.10  a.  m.. 
.Wi!4nesdav.   December  29.    1920.     About    UiO  memfxrs  ami  vi.silors 
2Rt.lendcd  the  sessions.     The  following  were  present : 


Grorgr  G.  Ain^Jic.  K.  K.  9.  Knoxville. 

Tcnn. 
J.  M.  AHrich,  WaAhinielon,  I).  C. 
R.  H.  AlUfi.  Boston.  Mtt!u». 
Williun  J.  BacTK.  Fayfttp\ilK'.  Ark. 
E.  I).  Ball,  Ames,  lof^-a. 
WiUiun  Bumrs.  Decatur.  111. 
G.  M.  Bcntlr>-.  Knoxvillc.  Tmn. 
S.  W.  BiltinK.  OJIrgr  StatHMi.  Ti^xa^. 
R.  W.  Brauchrr.  Chuaic*!.  Ill 
W.  H.  Bnttain.  Truro.  N.  S. 
Luthrr  Broift-n.  (fu1f|xirt.  Mivi. 
C.  T.  Brur».  B<Nit«>n.  .Mau. 
A.  F.  Buricr»».  MdroM*  llixlilamli.  .Mais. 
Williani  B.  (*art»TiKht.  (*rtitralta.  111. 
W.  L.  C^hancllrr.  Kant  Unung.  Mich 
R.  N.  (*hapman.  Minnra|3oli«.  Minn. 
E.  ('.  C'ollon,  Coluiiilnift,  Ohio 
J.  J.  I)avi%.  I^Payi-ttr.  I  ml. 
Georicr  A.  I)r«in.  Manhattan,  Kan. 
Dwijeht  M.  l)r  I.^inK.  HarriHlnirx.  I*a. 
II.  F.  Dirtx.  ln(hana|H>h«.  Iml. 
Carl  J.  I>rakr.  Syratniv*,  .\.  Y. 
J.  K.  I)u«nry.  Jr.  M*hMm.  Wi^ 
J.  R.  Kyrr.  Statr  C'iill«Kr.  !»« 
H.  L.  Faiklrr.  Knfii\illr.  T«nin. 
K.  IV  Frit.  AIUn>.  N    V 
P.  A.  Ftfittin,  Amrfc,  loirn. 
C,  K   Fishrr.  WiihiU.  Kan 
W.  !•  Flint.  I'rUna.  Ill 
i\  L.  Flukr.  Jr  .  .\I*hv«in.  \Vi% 
S  A.  F..rU'».  frlMiia.  Ill 
An''4»n  L   I'<»fil,  Bn Hikings,  S   1) 
S.  B    Fra*  krr.  M.titi*«in.  Wii 
Arthur  <»il»%«Hi   (Httt««   Can 
H    .\   (tirHiartl.  W'NMtrr.  Hhit» 
J.  K  i\tA{,  Bil'i&i.  MiH% 
SamiucI  .\   (trahaiti.  St    Paul,  Minn. 
Th«*fna«  L.  («u\ton.  Ilam>hurx.  Pa 


Charles  H.  Hadlc>-.  Jr..  Riverton.  N.  J. 
R.    W.    Hamcfl,    Ajcricultural    College. 

MiH.V 

Albert  Hartzell.  Ames.  low-a. 

Uonard  Hast  man.  Columhia.  Mo. 

Kenneth  Hawkin.s.  WatertowTi,  Wt<. 

T.  J.  Headlet*.  .New  Brunsmick,  N.  J. 

Glenn  W.  Herrirk.  Ithaca.  N.  Y. 

\V.  E.  Ilin«)s.  Aulium,  .Ala. 

H.  E.  Hodgkiss.  State  (^olIeKc.  Fa. 

William  E.  Hoffmann,  I.4iwrence,  Kans. 

J.  R.  Horton.  Wichita.  Kan. 

J.  S.  Housrr.  Woostrr.  Ohio. 

L.  O.  Howanl.  Wanhinieton,  I).  C. 

S.  J.  Hunter.  La^Trnce,  Kan. 

H.  E.  Jaquet,  Mt.  Plemiant.  Iof^*a. 

E.  G.  Kelly.  ManhatUn.  Kan. 

H.    H.    Kimliall,   AKnmiltural   College. 

Miw. 
H.  H.  Kniieht.  St.  Paul,  Minn. 
E.  J.  Kraus  .Maili^un.  Wis. 
W.  H.  Laminer.  West  l^Fayette.  Ind. 
Stewart  I^K-k%^fMHl.  .Xgrirultural  Collffe, 

N    I) 
y.  S.  l*o%fcTy.  ( 'anil HI.  Mav* 
S   Mani>\itih.  Knoxville,  Trnn. 
C.  L.  Marlatl.  WaOnnKton.  I).  C. 
J    W.  Mi<Ni!l(»ih.  Manhattan.  Kan. 
A    L   MrUnilrr,  Ihillinan.  Wosh. 
(*   L   MrtiaU.  (*olumlmv  Ohm. 
Z    P   Mctcalf.  Wrjit  kal.iKh.  N  f. 
J    II    M«»nt|Ctimrry.  <taifii-%\tllr.  Fla. 
William  M<H»re.  St    Paul,  Minn. 
H<'nr>  N«  vs.  .\nu-s.  Inwa. 
Wilmofi  Ni-wrll.  ( f Aip<*9ivtne.  Fla. 
F   M.  o'BrMii-.  Oainr*vtIle,  Fla. 
W   C.  O'Kanr.  Durham.  N    II 
llerlirrt  IHlmm.  Ci>lumlrti*.  Ohii». 
Raymond  C.  <Hl»um,  (*ulumhuB,  Ohkiw 
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J.  H.  Pcarmann,  Davenport,  Iowa.  V.  E.  Shelford,  Urbana,  III. 

P.  B.  Paddock,  Ames,  Iowa.  F.  L.  Simanton,  Benton  Harbor,  Mich. 

H.  R.  Painter,  West  LaFayette,  Ind.  M.  P.  Somes,  Clinton,  Miss. 

Wallace  Park,  Ames,  Iowa.  Frank  Stirling,  Gainesville,  Fla. 

T.  H.  Parks,  Columbus,  Ohio.  K.  C.  Sullivan,  Columbia,  Mo. 

P.  J.  Parrot t,  Gene\'a,  X.  Y.  J.  M.  Swaine,  Ottawa,  Can. 

N.  L.  Partridge,  E.  Lansing,  Mich.  M.  H.  Swenk,  Lincoln,  Neb. 

L.  M.  Peairs,  Morgantown,  W.  Va.  O.  H.  Swezey,  Honolulu,  H.  T. 

G.  W.  Peake,  St.  Paul,  Minn.  L.  R.  Taft,  East  Lansing,  Mich. 

F.  C.  Pellett,  Hamilton,  111.  M.  C.  Tanquary,  College  Station,  Tex. 

Alvah  Peterson,  New  Brunswick,  N.  J.  E.  P.  Taylor,  Tucson,  Ariz. 

C.  H.  Popenoe,  Washington,  D.  C.  C.  F.  Turner,  Schenectady,  N.  Y. 

A.  L.  Quaintance,  Washington,  D.  C.  L.  B.  Uichanco,  Forest  Hills,  Mass. 

E.  R.  Root,  Medina,  Ohio.  F.  M.  Wadley,  Rockford,  lU. 

A.  H.  Rosenfeld,  Tucuman,  Argentina.      Claude  Wakeland,  Boise,  Idaho. 

O.  W.  Rosewall,  Baton  Rouge,  La.  F.  N.  Wallac3,  Indianapolis,  Ind. 

A.  G.  Ruggles,  St.  Paul,  Minn.  W.  R.  Walton,  Washington.  D.  C. 

V.  I.  Safro,  Louisville,  Ky.  R.  L.  Webster,  Ithaca,  N.  Y. 

J.  G.  Sanders,  Harrisburg,  Pa.  W.  M.  Wheeler,  Boston,  Mass. 

E.  R.  Sasscer,  Washington,  D.  C.  R.  D.  Whitmarsh,  Milwaukee,  Wis. 

A.  F,  Satterthwait,  Webster  Groves,  Mo.      H.  F.  Wilson,  Madison,  Wis. 

H.  C.  Severin,  Brookings,  S.  D.  H.  Yuasa,  Chicago,  111. 

President  Wilmon  Newell:  The  meeting  will  please  come  to 
order.    We  will  now  hear  the  report  of  the  Secretary-. 

REPORT  OF  THE  SECRETARY 

At  the  St.  Louis  meeting,  the  total  membership  of  the  association  was  566,  as 
follows:  Active,  216;  associate,  303;  foreign,  47.  At  that  meeting  51  associate 
members  were  elected  and  one  re-instated,  and  31  were  transferred  from  the  associate 
to  the  active  roll.  Two  associate  members  resigned  during  the  year,  and  three  active 
and  nine  associate  members  have  been  dropped  for  non-payment  of  dues.  Two 
associate  members  have  been  dropped,  they  having  paid  no  dues  since  being  elected 
to  membership,  and  two  active  members  have  died  during  the  year.  Three  foreign 
members  were  elected  and  three  were  reported  as  having  died. 

The  present  membership  is  242  actives,  311  associate,  and  47  foreign,  making  a 
total  of  600,  a  net  gain  of  34  for  the  year. 

Early  in  March  the  members  of  the  association  were  shocked  to  learn  of  the  sudden 
death  on  February  29  of  Dr.  C.  Gordon  Hewitt,  Entomologist  of  the  EXominion  of 
Canada.  He  was  a  past  president  of  the  association  and  since  the  time  of  his  appoint- 
ment as  Dominion  Entomologist,  had  been  a  regular  attendant  at  the  annual  meet- 
ings. His  pleasing  personality'  as  well  as  his  ability  and  zeal  as  an  entomologist,  had 
endeared  him  to  all  his  co-workers  in  entomology-.  While  his  loss  to  those  on  this 
side  of  the  border  is  most  keenly  felt,  the  loss  to  Canada  is  much  more  severe.  During 
the  time  he  held  the  office  of  Dominion  Entomologist,  it  continually  increased  in 
influence  and  prestige.  The  scope  of  the  work  was  broadened  and  the  foundation 
laid  for  increased  development  of  the  entomological  field  throughout  the  Dominion. 
No  greater  word  can  be  said  of  any  man  when  he  lays  down  the  duties  of  his  office 
than  that  his  work  has  l)een  well  done.  As  entomologists  we  arc  proud  of  his  splendid 
achievements  wrought  through  a  few  short  years. 

Professor  W.  R.  McConnell  died  on  June  23  at  Carlisle,  Pa.  He  waF  an  active 
member  of  the  association  and"  greatly  admired  and  respected  by  those  who  weit 
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fortunate  enough  to  know  him.  From  a  Professorship  at  the  Pennsylvania  State 
College,  he  aixn*f)tc(l  an  afifxnntment  with  the  Rureau  of  En tomolog>', specializing  ou 
c*tTeal  an<l  forage  insects,  particularly  on  the  jjara^i****  of  some  of  the  mr*«t  He^tmclive 

JH-StS. 

He  was  a  han!  and  conscientious  worktT  and  was  ixmducting  invi*stigations  ot  grent 
jin>mise,  and  it  u*as  u*ith  detp  regret  that  the  association  was  called  ujxm  to  mourn 
his  loss. 

The  death  of  three  fortign  memlKTS  has  Ufn  rej)orte<l  to  the  StcTetar>'  during  the 
year. 

Fred  Knm^k  die<!  in  July,  HUO,  at  I^mdtm.  Englan<l:  Richan!  Helms,  North 
Sy<lney.  New  South  Walts,  and  .\.  Kounlumoflf,  Opytncn-  Pole.  Poltava,  Russia. 
The  exact  tlate  (»f  the  death  of  the  last  two  is  not  definitely  knouTi.  Mr.  Kourdumoff 
visiti*d  this  countr>*  some  years  ago  and  |>n>vi*<l  to  Ik*  a  ytning  man  of  gri*at  |>n)mise. 
AfkT  his  return  to  Russia,  he  ac*tttl  for  si'vtTal  years  as  a  collal>orator  of  the  Bureau  of 
Entomolog\'  ami  endeavorc<l  to  sunire  infonnalion  that  might  lie  <»f  value  to  thi* 
country  concerning  the  gi|>sy  moth  and  c»thcT  insects.  He  exlendetl  ever>'  ai«l  jiossihlc 
in  this  n-s|Hct  ami  enjoyed  the  fric*ndship  and  itmlUlence  of  all  American  entomolo* 
gists  uho  knew  him.     He  was  said  to  have  ditd  while  strving  m  the  Russian  Army. 

The  Pacific  SIojh'  Branch  held  its  annual  rmtting  June  17  19,  MfJI),  at  Seattle. 
Washington.     It  uas  utll  att(*ndrd  ami  nuiny  |«i|Krs  of  interest  were  |>n'Mnte<l. 

At  the  last  annual  meeting  the  asxKiation  voted  to  dihcontinue  the  us<*  <»f  numlKTcil 
Inittons.  Since  that  time,  a  numU-r  of  m<in!M-rs,  }iartunilarly  thoM*  who  do  not 
att(*nd  the  mtx-tings  frcx|uently  and  have  not  Uctime  wt-ll  aa|uaintc^l,  have  stnmgly 
urgt^l  tliat  w»me  tmans  <»f  idt*ntificatHifi  Ik*  adopt(*<l  at  the  meeting  to  ermlile  new 
memlMTs  to  git  in  tmuh  i»roniptly  ^\lh  otluTs  whom  they  nish  to  nwvt.  .\s  a  result 
of  this  M-ntinutit  and  !»v  dirtcimn  t»f  the  i  x«vutive  t-ommittee,  the  Stiretary  is  funiish- 
ing  natm-  tagN  to  U-  nstt[  in  the  oiat  la|M*l  of  meinUrs  at  the  Chicago*  meeting. 

Jul  IIS  M   <>»  Imon'oiik   EsToiioifM.v 

I  hiring  the  piist  >rar.  the  i«ist  *»(  printing  the  Joi  MSAI.  has  advamtil  i'l  jmt  cttit. 
ovi-r  the  figurts  fi»r  tin-  prtK^ling  years.  By  strict  ecotuKny  ami  l»y  holding  the  num- 
Ixr  of  pntitcd  )mg(-s  at  a!>«Kit  the  same  numUT  as  fi»r  the  jwist  tnci  yi-ars,  it  lias  Ufn 
|M»vMltl<*  tt»  »arT>  thr«>tigh  the  ptihluation  Hith«fUt  imrtasing  the  ^ul«*iT1ptl(»tl  pnce. 
This  i«HiM  not  haNr  l»een  donr  fp»m  rtttipts  from  sul»s4Tiptions  alofi**,  and  th«re 
H<itild  ha\«-  U"«n  a  slight  di-f  nt  if  a  large  nuinlwT  of  Uuk  nutnlnTs  and  us*i|  mts 
had  f:ot  !i««n  'old  Tin  m-  'alis  arnoiinttd  lo  f^M  4.tl').  and  this  has  «i)ahl«^l  the 
Joi  Kwi  to  fjijish  the  N«ar  vMih  approximati  ly  ihr  v.»inr  l»alaiut  un  ai  this  lime  Uist 
\«ar. 

*  hir  priMtjt  puKhshers  state  that  the\  havi*  pnnttil  thr  Joi  us  \i  at  a  fituimial  Iov» 
during  thr  jm- t  \*ur,  an<I  lliat  iK-gitining  Jaiiuar\  Isi,  it  ^%ill  l».'  tm -xs^iry  to  nuTease 
thr  pfiif  «•(  }iii  iling  .*iO  |Kr  tttit.  Kfl'irts  an-  U  itig  niadt-  to  Mitirr  Uitrr  rates  for 
(printing,  as  it  is  «-Md«nt  tliat  thr  samr  immUr  of  |Mg<"s  cannot  Ik-  |rtil>lis)i(s|  m-xt 
>ear  at  th<M"  ral«  s  Hith«Hit  s«Tnnis  l<ivs  to  thr  avMMialioti.  It  is  rvidrnt  undrr  \\wm* 
i«rr>4|itt«»fis  that  an  im  reas«'  i»f  at  Irast  $1  .'41  |wr  \olumr  on  thr  J<ii  KWI  .  lias***!  «ni 
«H»f  pr»v4Ut  '.iil»-*npti«in  lists,  v^miM  Im*  n<t»sNary  in  »»rdtT  to  irnvl  tin  iiu  rraMnl 
ctiHt.  and  thiv  ( hangi  of  ratr  lanrot  Iw  made  lnf<»rr  Januar>  1st,  VJSJ.  I'nlr^s 
umu-  iiMapN  »an  \n'  found  of  rolunng  the  mi-»1  of  }mnting  vrry  malinalK,  it  will  Ik* 
m(t-.<^^r\  t<»  r«iliitr  thr  M/r  of  thr  puMuatKHi  of  fii.d  additional  fntwh  tn  finatur  it 
dtirtng  {}  i  i«»fning  yiar  K«»r  thr  it  fi>rniation  of  tnir  n'.etnUrs  thr  following  taMr  is 
Mitniitttd.  »l:oHing  thr  r.timUr  of  attive  and  avmiate  numU'r*  of  the  a.'MKiation. 
cirvulatKin  of  tlie  Jot  h.s.u..  numUr  of  |«gts  prmt«l.  average  i«»t  |ht  |iage  which 
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includes  part  of  the  expense  for  trailing,  and  balance  in  the  Journal  fund  after 
deducting  loans,  from  1915  to  1920  inclusive 


M  embers 

Circulation 

Pages 

Cost 
Per 
Page 

Balance 

Year 

Active  and 
Atsociate 

Loan 

1915 

402 
416 
451 
607 
519 
552 

764 
753 
772 
757 
851 
844 

5€6 
580 
572 
494 
478 
488 

12.24 
2.62 
3.24 
3.40 
3.65 
4.79 

1755.02 
646.87 
180.27 

-105.89 

83.23 

385.10 

1916 

1917 

1918 

1200.00 

1919 

310.00 

1020 

The  Journal  is  indebted  to  the  association  for  funds  advanced.  1350.00. 

In  1920, 42  active  and  associate  members  and  41  foreign  members  did  not  subscribe 
to  the  Journal.  Since  1915,  the  cost  of  publishing  the  Journal  has  increased  from 
$2.24  to  $4.79  per  net  page,  amounting  to  114  per  cent.  Until  January  1st,  1920, 
no  increase  in  subscription  rates  was  made,  but  on  that  date,  $1.00  per  volume  was 
added  to  the  rate.  This  is  an  increase  of  66 J^  per  cent,  for  members,  and  40  per  cent. 
for  non-members.  The  increase  in  costs  of  production  has  been  taken  up  by  decreas- 
ing the  size  of  the  Journal  and  by  borro>\ing  funds  from  the  association  and  by  loan 
of  $6U  by  members  at  the  Baltimore  meeting,  which  has  been  credited  to  their 
subscription  accounts  and  is  gradually  being  paid  back  in  that  way.  With  the 
increase  in  membership  of  the  association,  the  pressure  for  publishing  articles  by  the 
members  has  greatly  increased.  This  has  been  intensified  during  the  past  year  on 
account  of  the  extreme  difficulty  in  inducing  local,  state,  or  Federal  institutions  to 
publish  the  results  of  many  investigations  that  have  been  carried  on. 

Suggestions  have  been  received  that  the  stenographic  report  of  the  annual  meeting 
be  dispensed  with  and  that  no  discussions  be  printed  in  the  Journal.  On  the  basis 
of  the  report  for  1920,  about  30  pages  of  printed  matter  would  be  eliminated  by  fol- 
lowing this  plan.  The  elimination  from  the  February  issue  of  the  Journal  of  the 
organization,  list  of  meetings  and  members,  would  also  save  considerable  expense. 

The  judgment  of  the  members  is  desired  as  to  their  wishes  in  this  respect. 

Index  to  the  Literature  of  American  Economic  Entomology  I 
During  the  past  year,  a  considerable  number  of  copies  of  this  Index  have  been  sold, 
and  it  has  been  possible  to  return  to  the  association  treasury  $100  which  clears  up 
the  indebtedness  of  the  Index  to  the  association.  A  small  balance  remains  in  the 
treasury  and  there  are  now  on  hand  231  bound  and  400  unbound  copies  which  are 
available  for  sale. 

It  is  deemed  advisable  to  increase  the  price  of  this  Index  to  $6.00  a  copy  so  as  to 
make  it  uniform  with  the  sale  price  of  the  new  Index,  which  is  about  to  be  issued. 
These  prices  are  to  be  effective  January  1.  It  is  recommended  that  all  funds  not 
needed  for  postage,  insurance,  etc.,  in  connection  with  Index  I,  be  transferred  to  the 
fund  that  is  being  used  for  publishing  Index  II. 

Index  to  Literature  of  American  Economic  Entomology  II 
At  the  last  annual  meeting,  the  association  voted  that  the  editorial  board  of  the 
Journal  of  Economic  Entomology  should  take  charge  of  the  publication  of  Index 
IL 

The  manuscript  for  this  Index  was  prepared  by  Miss  Mabel  Colcord,  Librarian 
of  the  U.  S.  Biu'eau  of  Entomology,  and  numerous  assistants  and  experts  in  that 
Bureau.  The  financial  arrangements  relative  to  publishing  the  Index  were  left  to 
the  Secretary  and  the  editorial  work  to  the  Editor  of  the  Journal.     Estimates 
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secure*!  in  the  t*arly  spring  indicated  thai  the  price  of  publication  ux>uld  far  excecci 
th?  amount  of  the  estimates  made  in  the  re|x>rt  submittetl  at  the  last  annual  mcctinjj. 
This  was  due  to  the  increased  cost  of  printing  and  l>ccause  the  numlxT  of  \)agcs 
greatly  exceede<!  the  estimates.  It  was  not  until  June  that  figures  wvte  received 
from  any  |iubli.sher  that  witc  low  enough  to  u-arrant  the  association  in  attempting 
to  fmamt;  this  publication. 

Immediately  f(»llowing  the  receipt  of  bids  that  seemed  to  l>e  ^nthin  our  means, 
cirailars  were  sent  to  all  memlxTs  of  the  assocnation.  asking  for  advance  pre|Mud 
sul>siTiptionH  at  the  rate  of  $5.00  jxrr  cx>j»y.  The  resjKWisJe  was  rather  meagre  and  a 
secontl  rttjuest  was  nwde  in  July  which  Iwtmght  slightly  l>etttT  results.  Conditions 
wcTc  such  at  the  lime  that  it  was  evident  that  the  association  could  not  hojjc  to 
imblihh  this  UK>k  without  het*uring  financial  aid,  and  ^ith  the  a|>f)ro\'al  of  the  editorial 
board,  the  ixtcutive  committee  and  the  committee  on  policy  wctr  asked  to  authorize 
the  a.v»ociatirm  to  liorrow  Sl/iOO  to  finance  the  publication.  This  re(|uest  ^*as  made 
August  l.'i.  Init  final  action  wus  not  siecured  from  these  tw<i  ixiinmittees  until  Octolier. 

In  order  t(j  neglect  no  jH>vMble  fJi>|Kirt unity  fi>r  having  this  Ux>k  published,  the  edi- 
t<ir  fna<!e  rei|uest  that  it  Ik?  issui^l  by  the  U.  S.  l)ej>artment  of  Agriiiilture.  Oiling 
to  the  (t)ndititms  t»f  the  publicati<»n  fun<l  and  the  nature  of  the  matttT  to  Ik'  (mblished. 
it  was  im|«ossible  for  the  l)e|>artment  to  undertake  the  work,  and  your  Secretary 
immeclialely  endeavore<l  to  rai»<*  the  necessary  money  to  publish  the  Index  by  golicit- 
ing  htuns  of  $2.'>  or  more  frf»m  various  numU-rs. 

<>n  this  date,  iXcemUr  1,  MI20,  l-IA  memliers  have  suIisctiIkhI  and  i»aid  for  101 
copies  of  the  C''oUt>rd  ImUx.  und  29  loans  i»f  $25  each  have  l>een  .nccunxl  from  20 
memlxTs.  In  adthtion  to  thi>,  58  cinlers  for  this  Index  liave  lH*en  receivefl  that  can- 
n<»t  U'  |»aid  f«»r  until  the  lxK»k  has  iKt-n  deliviTetl.  In  antid})ation  that  whatc^-er 
addittotuil  funds  are  noessary  iun  In*  raised  dunng  the  meeting,  the  contract  ff>r 
printing  has  I K*en  awnrdtxl  ami  the  Index  should  l>e  reiuly  for  mailing  in  February 

A«*MK  lATlO.S  Statkmknt 
Halanie  m  Treasury.  I>iceinl»rr  H,  1910  .  $    H(Ki.48 

By  annmnt  re<»ivet|  from  du«*s,  1920  .  .  fU0.50 

By  amount  riirivt^l  from  interest  in  Maiden  National  Bank    .  22.49 

Bv  amount  r«teiv<il  frt»m  mtere-st,  Melrose  Savings  Bank  7.H1 

Bv  atmnint  rnnvi^l  fn»m  interest  $100  Lil>erty  Bon<l  4^'! 

B\  anvnint  rneivrd  fr«»m  hub  x  I  fun«l  100.00 

Bn  anwnint  ri<iiv«"f!  fr»tm  Jf»i  hSM.  fund.  100.00 

Paid  't«t:t>gTaphi«   rn<»rt  <»f  1919  nwHing  $      91..'iS 

liutt..t)  .    1919  m.tting  11  24 

IV  ►•tag*  tV7.Nl 

Printing  prtJgTatn-*,  rtt  111.70 

Stutu»n«r\  .  .  .MMiT* 

Tag^  :i  r4) 

1  >i- *  •  Hint  « m  I  h«  t  k ^  •*»  '^^ 

k.turmd    ih«.W  .'i  .'lO 

Trlf^'Taph    ai'.d    »  tj  rrs%  12  >^> 

Kx|»«  tjM  fc  of  (  omrnitl*^- «»n  National  .Mum  um  i  l*o%tage  >  .'»  74 

Kx|K-fjMs  of  Pai  ifu:  Sli»je  Braru  h  H91 

t'!«n«al   ^«»fV.   SiT«tar\'-.  oflu  r  44KI) 

«  hu  half  salarv  of  S« «  rt  tar y  :A){t)      

$    4?21M 
Balance.  I  kirmljcr  1,  1U20  .    .  1,176  49     


$l.ftl8.:»3     $1.648JUI 
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BUSINESS  PROCBBDINGS 


Balance  deposited  as  follows: 

Melrose  Savings  Bank $  179^ 

Maiden  National  Bank 906.66 

Journal  Statement 

Balance  in  Treasury,  December  8,  1919 $  393.32 

By  amount  received  from  subscriptions,  advertising,  etc 2,943.99 

By  amotmt  received  from  Maiden  National  Bank  (interest) . .  15.04 

Paid  for  postage $  79.40 

Paid  for  insurance 17.00 

Paid  for  printing 2,335.45 

Paid  for  half-tones 125.23 

Return  on  subscriptions 9.12 

Exchange  on  checks 17.05 

Returned  checks 9.00 

Transfer  to  Association  fund 100.00 

Salary,  Editor 100.00 

Qerical  work,  Editor's  office 75.00 

One-half  salary  of  Secretary 50.00 

Clerical  work,  Secretary's  office 50.00 

$2,967.25 

Balance,  December  1.  1920 385.10   

$3,352.35    $3,352.35 

Balance  deposited  in  Maiden,  Mass.,  National  Bank $  385.10 

The  Journal  owes  the  Association  account $  350.00 

Index  I  Statement 

Balance  in  Treasury,  December  8,  1919 $     25.72 

By  amount  received  from  sales  to  December  1,  1920 182.45 

By  amount  received  from  Index  II  postage  (advanced) 22.50 

By  amount  received  from  Index  II  Printing  (advanced) 5.50 

Paid  for   Printing $  5.50 

Paid  for  Postage 38.83 

Paid  for  insurance 17.00 

Transfer  to  Association  fund lOO.CX) 

$  161.33 

Balance,  December  1,   1920 74.84    

$  236.17    $   236.17 

Balance  deposited  in  Maiden,  Mass.,  National  Bank $  74.84 

Index  II  Statement 

Received  from  advance  subscriptions $   807.50 

Paid  for  printing  and  postage $  31.00 

Paid  for  express .35 

Paid  for  returned  checks 10.00 

$  41.35 

Balance,  December  1,  1920 766.15    

$  807.50       $807.50 

Deposited  in  Maiden,  Mass.,  National  Bank $  766.15 
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Sl'MMAlY 

Balance  on  Index  I  account   $     74ii4 

Balance  on  Index  II  account 706.15 

Balance  on  Joiinal  account :)H5.10 

Balance  on  association  account 1,170.40 

One  4>4  per  cent.  Lilierty  Bond lOO.tt) 

$2,502^ 
Recommkndatiomm 
It  is  recommended  that  all  Init  a  small  balance  for  mailing  that  remains  in  the 
Index  I  fund  lie  transferred  to  the  Index  II  fund;  that  not  to  exceed  171)0  he  trans- 
ferred from  the  assfxiation  fuml  to  the  Index  II  fuml— this  amcnint  to  \)c  repaid 
as  soon  as  sales  of  this  \ionk  furnish  the  necessar>'  fun<U;  that  the  Editorial  Board 
"of  the  Jot'iNAi.'*  he  authonzr«l  to  iniTeasr  the  prict*  )H*KinninK  Januar>'  1st.  HK22.  if 
conditions  during  the  first  half  c»f  the  coming  year  moke  such  an  increase  necessary: 
that  the  asMiciation  take  definite  action  comvrning  the  a|»|)n>ximate  number  of 
pages  that  should  he  imhlisherl  annually  in  the  Joiknal.  and  if  it  is  <lesire«l  to  kerf> 
the  JotiNAL  at  its  |>resent  size.  Mime  a4le(|uate  means  t>e  f<nind  to  mivt  the  cost 
during  the  coming  year. 

Rr?t|)ectfully  suhmitte*!. 

A.  P.  Hi  lOKHH,  Srfrrlary 

Voted  that  the  recommendations  in  the  report  be  referred  to  the 
executive  committee  and  that  the  financial  |>art  of  the  report  be  referred 
to  the  auditing  committee. 

Prbsidknt  Wilmon  Nbwbll:  I  will  now  read  the  report  of  the 
Executive  Committee. 

RKIH»RT  OF  THE  EXECUTIVE  COMMITTEE 

The  Exeiutive  (\iinmitt(^*  has  n«»t  l»em  alile  to  meet  during  the  year  Imt  lias 
consideritl  and  |iax%r«l  u|Min  a  ntimU*r  tjf  matters  by  efirreH|M>n<lmo*. 

Fin  AM  I  \L  Si  MHiai  iw  iMroKTASf  Pkojkct^ 
Ihtnng  the  early  jKirt  irf  the  year  there  aiifiearrvl  mtkhih  dungtT  <»f  a|»iirr>|)riati<ms 
for  a  mimU-r  «if  im|if»rtant  line?*  <if  entiimolftgical  Hi»rk,  imludrng  the  gi|»y  moth, 
Bun>|iran  (tirn  Uirer  and  pink  UkUwiirm  iinijeets,  lieing  M*\'erelv  re«lut'e«l  and  to  such 
an  extent  as  t€>  mtnir  M*n«Hi%  n%k  «>f  thru*'  iM'jkt*  getting  entirely  l»ey«md  «mln>l, 
Thu  sitiiatKm  was  calleil  to  the  attentKm  of  a  numlier  of  our  acttv-e  memlMTs  by  your 
iVe^ident,  with  the  result  that  inf<jrmation  lieanng  un  tht^se  |iro)<n-tN  anil  their 
rrsf tettive  mmt%  wan  plaifd  in  the  hamls of  meml>er* of  C*<ingres.%.  The  anuHints  for 
the  van<iu»  Unrs  of  mtomologieal  work  were  in  most  iiutafHi-s  rest<ireil  to  the  figun*s 
rn)ur^t«^l  by  the  Hurrau  of  Entc«nolog\'.  In  thi%  eunneition  it  sh«nil«l  U*  said  that 
Chairman  O'KaiM*.  fi  the  (*«iinfnittiY  on  Polity,  did  e(fki«-nt  work  in  Washington  in 
behaU  «if  a|i|>rt»|irutH>n!%  f(»r  entcNnol^igu-al  |>rf>)<x-ts,  mubt  of  which  are  national  in 
•rfi|ie 

(\)MMIff>.r  OS  ESTtiM«lL(H;V,  .\ATI(m.%l.  Kk^kAKl  H  Coi  Nl  It. 

Early  in  the  year  the  Natitnul  Kesrarvh  (^uunnl  decided  to  a|>|Jotnt,  as  its  Com- 
mittre  on  Entomoloicy,  l>ivtston  ul  Biolofy  and  Agriculturv,  the  membm  of  this 
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Association's  Committee  on  Policy,  with  one  member  at  large.  To  fill  the  latter 
position  your  President,  with  approval  of  the  Executive  Committee,  appointed  Dr. 
A.  L.  Quaintance  of  the  Bureau  of  Entomology. 

Crop  Protection  Institute 
At  a  conference  of  insecticide  manufacturers,  plant  pathologists  and  entomologists, 
arranged  for  by  the  National  Research  Cotmcil  and  held  at  Rochester,  New  York, 
June  23,  our  Association  was  represented  by  Messrs.  W.  C.  O'Kane,  P.  J.  Parrott, 
E.  P.  Felt  and  J.  G.  Sanders.  At  this  conference  preliminary  plans  were  made  for 
the  formation  of  the  "Crop  Protection  Institute".  Organization  of  the  Institute 
was  perfected  at  a  meeting  held  in  Washington  September  28th,  attended  by  the 
President  and  several  members  of  otu*  Conunittee  on  Policy,  as  well  as  other  members 
of  our  association,  representatives  of  the  American  Phytopathological  Society  and 
of  the  manufacturers  of  insecticides  and  spraying  machinery.  The  constitution 
adopted  by  the  Plant  Protection  Institute  provided  for  a  board  of  trustees  composed 
of  13  members,  consisting  of  three  representatives  from  the  American  Association  of 
Economic  Entomologists,  three  from  the  American  Phytopathological  Society,  two 
from  the  Association  of  Official  Agricultural  Chemists,  one  from  the  National  Research 
Council,  three  from  the  Manufacturers  of  Insecticides  and  Fungicides  and  one  from 
the  Manufacturers  of  Allied  Lines.  As  representatives  of  our  Association,  to  serve 
in  this  capacity  until  the  next  annual  meeting,  your  President  appointed  Messrs. 
P.  J.  Parrott,  J.  G.  Sanders  and  W.  C.  O'Kane.  These  appointments  were  approved 
by  the  Executive  Conunittee. 

Regional  Branches 
The  Executive  Conunittee  has  given  careful  thought  to  the  question  of  encourag- 
ing the  establishment  of  regional  branches  of  otu*  Association.  On  this  question, 
which  is  essentially  one  of  policy,  the  members  of  the  Committee  have  held  somewhat 
diverse  opinions  and  as  it  is  evidently  a  matter  of  keen  interest  to  the  entire  member- 
ship the  Executive  Committee  has  taken  no  action  on  it.  Further  reference  to  this 
question  will  doubtless  be  contained  in  the  report  of  the  Committee  on  Policy. 

Extension 
On  February  18th  your  President,  at  the  suggestion  of  the  Subcommittee  on 
Organization  and  with  the  approval  of  the  Executive  Committee,  appointed  Dr.  L.  O. 
Howard  as  representative  of  our  Association  to  investigate  the  feasibility  of  encourag- 
ing the  formation  of  an  association  of  economic  entomologists  in  Europe,  >\4th  a 
possible  view  to  the  ultimate  organization  of  an  international  association.  Dr. 
Howard  discharged  in  a  highly  satisfactory  manner  the  task  entrusted  to  him  and 
has  submitted  a  rather  full  report  on  this  question  to  the  Committeee  on  Policy. 

Index  to  Economic  Entomology 
In  October  the  Executive  Committee  gave  its  approval  to  the  borrowing  of  $1,500 
for  the  purpose  of  financing  the  new  Index  to  Economic  Entomology,  it  appearing 
from  the  information  at  hand  that  this  amount  would  easily  be  repaid  by  proceeds 
from  the  sale  of  the  index  but  that  the  actual  publication  could  not  be  handled  >\*ith- 
out  this  amount  of  actual  cash  being  available. 

Identification  Buttons  at  Annual  Meetings 
At  our  last  annual  meeting  the  Association  voted  to  dispense  with  the  use  of  num- 
bered identification  buttons  at  otu*  annual  meetings.    It  is  the  opinion  of  your 
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Executive  Committee  that  this  action  was  somewhat  hasty  and  ^"as  taken  without 
the  memlKTs  having  given  thoughtful  consideration  to  the  advantages  derived  from 
any  methmj  whereby  the  members  of  our  Association  quickly  become  acquainted 
and  thereby  derive  the  maximum  of  benefit  from  our  meetings.  The  Committee 
then  fore  rctx>mmends  that  the  custom  of  having  numbered  buttons,  tii-ith  a  corres- 
pomhng  list  of  the  members  for  reference,  be  renewed  or  that  some  plan,  accomplish- 
ing the  same  purpose,  lie  approx'ed  of  by  the  Association. 

WiLMON  Newrll. 

H.  A.  OOSSAMD, 

E.  M.  Ehkhokn. 
J.  G.  Sanders, 

F.  B.  Paddock. 

A.  F.  BlRGRHS. 

Kxecutiu  CimmiiUe 

By  vote  of  the  association  the  report  ^•as  accepted  and  the  recommen- 
dations adopted. 

President  Wilmon  Newell:  The  next  is  the  report  of  the  commit- 
tee on  policy. 

This  report  was  read  bv-  the  chairman.  Mr.  W.  C.  O'Kane,  and  by 
vote  of  the  association,  was  made  the  special  order  of  business  at  1 1  a.  m., 
the  following  day.  It  was  voted  to  have  mimeographed  copies  made  of 
the  recommendations  contained  in  this  report  for  the  use  of  members. 

President  Wilmon  Newell:  The  report  of  the  Representative  to 
the  National  Research  Council  will  be  given  by  Mr.  P.  J.  Parrott. 

RKIM)RT  OF  RKPRESE.NTATIVE  TO  THE  NATIO.NAL  RESEARCH 

COUNCIL 

As  thr  rrjiTcsentativr  of  the  .Xni^'hcan  A^Mxialion  c»f  E4.^»m»tnic  Enlomol<»jcistN,  I 
havr  attrn<lri|  all  nHtiinKN  <»f  thr  DiviMon  of  Biol»)j(y  an<l  AKTumlturr  of  the  National 
Rc^tarth  Cmintil  «xiq»t  onr,  which  was  held  at  thr  time*  of  on  rxtcrnlcil  visit  to  thr 
Ptt*  i!j»   C*»ast  stat**^. 

In  aiti»r«Ui:tr  mth  instrxu  iu»n»,  the  ("ominillff  of  rolicv  of  thr  A^MH-iatum,  with 
ot»r  nw  tulK-r  al  lar>f«-,  \%as  «lr*»i);fuil«*<l  a&  thr  Commillif  of  Kntomolo^-  of  thr  1  )iviMon 
of  Ii)« •!«»!;%  an«l  Ajfr»^**lturr.  Dr.  A.  L.  ^laintatux*  was  vu!r*«<|iirfitly  ap|if>tntr(l  as 
thr  !iMtnl»rr  ttt  larjc**,  ^huh  tn%urti*  a  ri-xuhtit  rrI»^r^«•ntatlvr  at  \Va.N>iinjfton. 

Thr  rtM»hition  rrKanlin^  rntotnoloinial  <oll«tlton%  in  thr  National  Mus<-um  wax 
at!<>i>t<<l.  ar*.<l  avMst.»r.ir  «ifTrrr«I. 

Thrrr  was  al^i  l«riniKht  to  thr  attrntion  f»f  thr  l>i\ision.  thr  mvtruttions  of  the 
(\»fnfnittr«'  of  Tohiy,  Uw  a  i<mfrrmcr  wnth  r«T>f<*^*^^tativr^  of  srvrral  »  hrmual  com* 
j»anit%.  to  tottvKUr  finaruial  %\i\i^nn\  for  rrM-anh  and  txiK-nrnrntalio  i.  Dr.  Howr, 
Chairman  •»f  thr  l>iM*ioft  of  RrM  ;ir(  h  ExlrnMon.  wua  authon/rd  t«)  oNijKTate  with 
omirniltiis  a|*{oint<tl  hv  thr  i-fitorni>IoKist!k  and  |ihyt(»}>atholoKt.stN  and  to  rqirr»*'nt 
thr  ("inir.iil  in  n«  >jo?iatJons  >*ith  thr  in<lustnal  itmcrrn*.  SulKit|iirnt  attivitic^  cm 
this  pt«»?«it.  whh  h  tjnall\  i  ulnimatiit  in  thr  «*slal»hshnu"nt  of  \\\v  Crop  |*Totriti«m 
Invtitiitr.  h.ivr  !»c»fi  tnrtitionnl  m  thr  Joiunm  oy  E<  osoilK  E\Toil(H  (x.v,  and 
rr|H>ft#-^!  Hith  it»n*nlrraUr  drtail  m  cutniLan  distnlnilitl  li>*  thr  National  Ri-M-arch 
Cuumil  and  the  Oop  iVotictmn  Institute. 
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At  the  election  of  officers  at  the  May  meeting  of  the  Division,  your  representative 
was  elected  a  member  of  the  executive  committee  for  the  current  year. 

At  a  conference,  held  in  Albany,  N.  Y.,  on  April  19  there  was  submitted  for  con- 
sideration by  the  Committee  of  Policy  two  investigational  projects  as  follows: 
1.  Suggested  Plan  for  Investigation  of  Permanent  Pasture  and  Meadow  by  Dr. 
Herbert  Osbom;  and  2,  Investigation  of  Forest  Insects  by  Dr.  W.  A.  Riley.  Both 
problems  were  heartily  commended;  but,  it  was  deemed  unwise  to  refer  them  at  this 
time  to  the  Council  for  approval  as  no  funds  were  available  to  support  the  investi- 
gations. 

The  National  Research  Council  is  primarily  a  congress  of  the  scientists  of  the 
country,  and  its  organization  is  largely  based  on  the  national  scientific  societies. 
Projects  are  carried  on  by  men  who  come  in  contact  with  the  Cotmdl  someway  or 
other  through  the  various  scientific  organizations.  As  regards  financial  support, 
the  endowment  provides  for  funds  for  administrative  purposes  and  does  not  allow 
large  siuns  of  money  for  specific  pieces  of  research.  At  the  present  time,  it  is  largely 
the  task  of  the  societies  to  secure  funds  for  their  individual  projects.  The  establish- 
ment of  this  policy,  together  with  the  successful  efforts  of  various  groups  of  workers 
in  securing  financial  support  for  their  specific  undertakings,  were  the  chief  factors, 
that  prompted  the  organization  of  the  Crop  Protection  Institute. 

While  ftmds  have  not  yet  been  obtained  for  the  support  of  the  forgoing  projects, 
only  good  can  develop  from  efforts  that  focus  attention  on  them.  Constant  empha- 
sis of  promising  problems  should  eventually  lead  to  constructive  activities,  whereas 
if  these  are  left  to  the  accidents  of  individual  initiative,  action  may  be  indefinitely 
postponed. 

The  Research  Council  serves  a  most  useful  function  in  promoting  cooperation, 
coordination  and  correlation  of  scientific  efforts  and  in  encouraging  collective  action 
by  the  different  societies  of  a  kind  not  heretofore  generally  attempted  by  individuals 
or  by  private  and  public  institutions.  Through  its  assistance  the  Committee  of 
Entomology  can  render  important  service  in  encouraging  research  in  the  field  of 
entomology.  With  adequate  financial  support,  it  should  also  be  able  to  conduct 
large  cooperative  activities  among  entomologists,  having  as  their  object  field  demon- 
stration of  scientific  results  and  standardization  of  control  measures,  which  are  applic- 
able to  large  geographical  areas;  efforts  that  receive  little  encouragement  or  financial 
aid  from  existing  institutions.  There  also  exists  a  large  opportunity  for  enlisting  the 
support  of  men  of  affairs,  who  can  assist  in  coordinating  civilian  enterprises  with 
entomological  activities  and  shaping  public  sentiment  in  its  judgment  of  the  character 
and  efficiency  of  entomological  efforts  in  behalf  of  national  welfare.  Industrial 
concerns,  individually  and  collectively,  are  prepared  to  grant  funds  for  the  investiga- 
tion of  special  practical  problems.  Conferences  between  entomologists  and  repre- 
sentatives of  industrial  enterprises  afford  also  opportunity  for  the  exchange  of  ideas 
and  advantageous  consultation,  which  should  result  in  the  speeding  up  of  research 
and  experimental  activities  on  problems  of  outstanding  importance.  Careful  con- 
sideration needs  to  be  given  to  the  fundamental  principles  involved  in  these  under- 
takings, and  to  the  development  of  detailed  plans,  which  will  insure  efficient  direc- 
tion of  the  approved  projects. 

There  is  a  manifest  need  for  greater  unification  of  efforts,  that  the  agricultural 
industry  may  feel  the  force  of  our  work  in  solid  impact,  not  singly  at  special  points 
here  and  there  but  along  the  whole  front.  Entomologists  have  exceptional  oppor- 
tunities to  develop  a  demonstration  of  whole-hearted  cooperation  in  tasks  related 
to  the  welfare  of  agriculture.  Discerning  workers  will  surely  not  fail  to  lend  their 
support  in  fostering  mutual  confidence  and  good  will  in  cooperative  effort,  which  will 
make  the  Association  a  more  productive  servant  of  the  country. 
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In  conclusion,  I  wish  to  acknowledge  my  dcef>  a|>|irrdatton  of  the  honor  of  repre- 
senting the  Association  in  the  Division  of  Biolog>'  and  AKficulture  of  the  Council 
This  institution  is  only  in  its  infancy;  and  much  preliminary  spade-work  has  of 
neonwity  had  to  lie  done.  Nfany  tasks  have  yet  to  \ye  tackled,  which  are  destined 
to  yield  results  c»f  great  interest  and  value  when  far-seeing  men  apply  their  minds  to 
the  task. 

Res]M(  tfully  submitted. 

PkkC  IVAL  J.  PAiaOTT 

Action  on  this  report  was  deferred  so  that  it  could  be  considered 
with  the  rcix)rt  of  the  conunittec  on  policy. 

Prbsidbnt  Wilmon  Newell:  The  report  of  the  committee  on 
nomenclature  will  \ye  presented  by  Mr.  Z.  P.  Metcalf. 

RKIMJRT  OF  THE  0)M.\IITTEE  ON  .NO.ME.NCLATURE 

In  uci-finlani-e  ^ith  the  instructions  of  the  AsMiciaticm  at  the  St.  l-ouis  mcvting, 
this  i-ommittM'  has  itrqwirrcl  f<»r  inihliration  the  li>t  nf  all  the  cornmi m  nomc^N  <»f  insects 
which  have  Unti  |»as.vrd  u|Mm  ami  aive|)t4<l  l»y  the  AsMK-iation  up  to  and  including 
the  St.  I*<»uis  mt*(*tmg. 

It  is  the  vntimi-nt  of  thr  o»mmittcc,  howt-wr,  that,  smcf  thr  list  as  it  stamls  is 
evidently  in  m-etl  nf  nlitcrnal  re\'i>i«in  f<»r  unif<»nnity  m  us**  of  hyphens  as  wrll  as  in 
i^tTtain  othir  itarttculars.  it  vi«ftiM  Ik*  unfortumiti*  Xn  have  thr  Ii>t  re|  rinttx!  with<nit 
furtluT  omsid«Tati«»n  by  the  .Vvsonatiim.  The  preM-nt  ctmimitttv  has  not  frit  that 
etiiting  thr  list  in  suth  a  way  a>  to  thangr  th<*  wnnU  as  rixtrnimrmlnl  by  |ire\'tous 
comitiittcrN  and  alrt*ady  a«v(pt«fl  by  thr  vote  of  thr  AvMK'iation  wvnihl  a>me  within 
its  |irf»vin<v. 

With  wUti-ntv  to  thr  |K-r|}lrxitH*s  whiih  thr  jirrM-nt  ctimmittre  have  eX|ierinKrtl, 
the  thr<v  following  may  U*  utnl  by  way  f»f  cxomplr: 

1.  \\V  Mt-m  t«i  Ir*  !%-ith«iiit  giiidamr  as  to  rules  to  iM»nl  formati^m.  in  view  of  the 
fact  that  thr  ANMMiatum  has  by  oimmittw  rm»mmrndati«»n  an<l  by  votr  xuvqited 
**0»lora4io  })i»tat(Hlirvtlr"  jwith  hyphen >  and  **l'ol«irai|o  |iinr  l>rrtle'*  (without 
hyiMfi*.  "I.««UHt-l»or«*r"  and  "P^nilar  Um-r".  **B«t  leafho|»|M*r*'  ami  "SaildUtl 
Icafhi»|»|irr'*.    "Arinyvkorm*'  and  **Fall  armyvkorm*',  etc..  etc.,  rti . 

2.  The  i|ii«-stion  a%  to  whether  nann*?*  saiutionetl  shcKild  !«•  niually  af>t»licable  in 
all  |«rlN  «»f  the  tountrv  s<vms  to  mmt  (tmstderatton.  At  i»ri*s«-nt  the  Smthern 
enti»fTvili»gists  are  a>kfd  to  us«-  "(all  arniy«i«>rnr'  f(»r  an  ins«ct  tnjunmis  in  May  an<l 
"fall  web  Hiirni"  fiir  an  ins**  t  whose  lar%'a  l»rt"«inie?»  full  ftd  in  June. 

.'I.  The  f|iif-stion  «»(  name  length  is  {MTha|is  als«»  in  noil  of  ionsiderati<»n. 
In  vuw-  of  the  difhiulties  which  have  %rrmetl  ti»  balk  the  pr«»gress  of  this  work 
thr  (omniitte*  r>Mitmiienils  that  the  inatttT  tif  nonM^mlature  U-  aviigm^l  to  a  c<mi- 
mittiv  who  will  i^mtinue  until  a  list  f»f  Miy  lUM)  naiiie?i  U*  cofiipletnl.  It  w^mUl  of 
cuiirsi*  b'  urid«*r\toiv)  that  such  a  itinmiittre  nhtnild  twit  U*  umler  prrsMire  of  hantr 
and  that  thrv  sh'iuM  omMiIt  liy  ojm-siiomb'nie  or  othi-rwise  with  nwny  of  the  num- 
brr\  to  p  t  t!it-ir  \iew'%  on  the  ail«>ption  «>f  certain  iianu's. 

Kes|Mi  tfully  Mibmittctl, 

EiUTH  M.  Patch 
Z.  I*.  Mku  ur 

AftTHI  U  (illlM)N' 

Commiiiet 
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Voted  that  the  report  be  accepted,  and  the  recommendations  adopted. 
It  is  tmderstood  that  this  committee  should  continue  as  a  permanent 
committee  until  the  work  on  common  names  of  insects  is  completed. 

President  Wilmon  Newell  :  The  report  of  the  committee  on  Index 
of  Economic  Entomology  will  be  given  by  Mr.  E.  P.  Felt. 

REPORT  OF  THE  COMMITTEE  ON  THE  PUBLICATION  OF  THE  INDEX 
OF  AMERICAN  ECONOMIC  ENTOMOLOGY 

Your  Committee  would  report  the  completion  early  in  the  year  of  the  manuscript 
for  the  years  1915  to  1919  inclusive.  It  would  state  that  it  has  been  turned  over  to 
the  editorial  board  of  the  Journal  of  Economic  Entomology  in  accordance  with 
the  action  of  the  last  annual  meeting. 

The  committee  would  also  voice  its  hearty  approval  of  the  liberal  policy  pursued 
by  Dr.  L.  O.  Howard,  Chief  of  the  Bureau  of  Entomology,  in  authorizing  the  prepara- 
tion of  this  index. 

This  Committee  further  wishes  to  place  on  record  its  grateful  appreciation  of  the 
earnest  and  accurate  work  of  Miss  Mabel  Colcord,  in  charge  of  the  project,  and  her 
associates.  They  have  rendered  invaluable  services  to  economic  entomologists  not 
only  of  this  country  but  of  the  world.  It  is  diflficult  for  one  unfamiliar  >\'ith  work 
of  this  character  to  appreciate  the  amount  of  labor  involved  and  it  is  therefore 
recommended  thatt  a  special  vote  of  thanks  be  given  Miss  Colcord  and  those  who 
assisted  in  preparing  the  index  as  a  slight  recognition  of  their  part  in  a  laborious  and 
usually  somewhat  thankless  task. 

It  shcnild  be  noted  that  the  indebtedness  incurred  in  the  publication  of  the  Bank's 
Index  has  been  liquidated  and  a  similar  outcome  is  anticipated  in  the  case  of  the 
Colcord  Index. 

Extended  indices  to  the  voluminous  and  scattered  records  of  economic  entomology 
are  of  immense  service  to  all  economic  workers.  Although  the  publication  of  the 
Colcord  index  was  more  expensive  than  was  anticipated,  the  Committee  believes 
that  such  aids  are  worth  all  that  they  cost  and  in  spite  of  abnormally  high  prices  now 
current,  it  is  our  opinion  that  future  probabilities  should  be  taken  into  account  and 
with  these  in  view,  it  is  recommended  that  the  Committee  be  continued  and  directed 
to  carefully  study  the  situation  in  order  to  ascertain  possibilities  for  more  frequent 
publication  of  such  indices,  either  by  this  Association  or  through  some  other  agency. 

Respectfully  submitted, 

E.  P.  Felt 
A.  F.  Bi'RCESs 
W.  C.  OKane 
W.  E.  Britton 
W.  E.  Hinds 

Committee 

Voted  that  the  report  of  the  committee  be  adopted. 

President  Wilmon  Newell:  I  will  appoint  the  following  commit- 
tees: 

Auditing  committee:    W.  R.  Walton.  J.  W.  McColloch. 
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Resohitions  committee:  A.  G.  Ruggles,  Arthtir  Gibson  and  M.  C. 
Tanquary. 

Nominations  committee:    J.  J.  Davis,  C.  L.  Metcalf  and  J.  E.  Graf. 

Is  there  any  miscellaneous  business? 

Mr.  W.  E.  Hinds:  I  would  like  to  make  a  statement  concerning  the 
Entomologists  Employment  Bureau. 

ENTOM()UX;iSTS  EMF>U)Y.\IENT  BURE.AU 

Statkment  Rki.ative  to  Work  of  1920  and  Pkehkst  Statis 

B>  W.  E.  HIM)!, 

At  the  annual  mcrting  of  the  Asjiociation  of  Ei*onomic  Entomologists  in  I>cccmJKT 
1919,  it  was  volei!  first,  in  rffcct,  to  continue  the  Employment  Bureau.  I^ter, 
throu|;|>  the  a(lot)tion  of  a  resolution  ijresentecl  by  the  CVimmittee  on  Resolutions 
acticm  ua*  taken  to  dis^Ymtinue  the  Bureau.  In  view  of  the  uncertainty  as  to  the 
actual  tfesire  and  imr]>o'*<*  of  the  .•Xs&MXMation.  and  in  ct)nsideration  of  the  fact  that  the 
AsMxiation  y^ns  undtT  no  financial  oblif^ation  whate\'er  in  the  matter  aji  the  re|)Oft 
flhowcfl  a  small  l>alancY  in  the  treaAur>'  at  the  tinv*.  and  in  view  also  of  the  fact  that 
at  the  time  thi»  action  wvlk  taken  numerotii  referrnceji  u-ere  in  jinKT^s  of  lieing  com- 
pleted, the  work  was  continued  u|jon  the  jKTsonal  responsibility  of  the  c  ne  who  hm! 
Ijcen  in  charge  of  it  for  a  numlnr  t>f  yearn.  The  ^*iirk  was  ttmtinue*!  in  the  lielicf 
that  there  wmild  l>e  no  »ibjtction  on  the  part  of  the  As-soctatum  to  such  »er\'ice 
l>eing  given  as  might  Ik*  given  under  the  arcunutancen  but  ^nth  the  pur|)Ofte  to  clotr 
up  the  uork  of  the  Bureau  during  the  year  in  acixmlani-e  vkith  the  scco.nd  action  of 
the  last  meeting. 

During  the  year  se\'eral  enrollment*  vk-rre  offered  and  in  nvii»t,  I  helie\*c  in  all, 
cases  the*e  Here  tlrclineil.  Howe\'er  t¥ko  or  {xiMubly  three  cheiks  wttr  at  han«l  and 
awaiting  return  to  the  aivplKunts  when,  unfortunately,  the  entire  records  of  the  Bureau 
were  tlestroyeil  by  fire  in  the  Imming  of  the  Aghcniltural  Building  at  .Xulnirn  on 
Cktol>er  17,  MW).  Thus  were  Imt  all  enrollment  rrt-onU  of  some  wxty  or  se\'enty 
men  un<l  all  ntxirtl  of  references  gi\'en  ami  of  the  financial  work  of  the  Bureau. 

There  seems  therefore  to  l>e  no  (KMsiUlity  at  this  time  of  chicking  up  the  wtirk  of 
the  Bureau  with  any  degree  cjf  aix*uracy.  The  writer*  of  umanht^l  ch<-tk>  will.  c»f 
itnir^,  diMxivir  that  fact  in  time  thnnigh  the  failure  of  their  l»anks  to  return  the 
ch«cks.  !»nt  It  iH  utterly  imi4»<wvi!i|e  fc»r  u%  either  to  list  the  nam***  of  xha^  <  n^)ll«tl  or 
to  tell  how  many  rtftrenct*  have  l>eeti  given  to  lho%e  whose  name*  might  Ik*  recallnl. 

As  the  memlK^s  of  the  .\sMKtation  i!<»ubtle%s  know,  the  wt»fk  of  the  Bureau  ha* 
iK^en  tarru^l  on  f«ir  many  years  entirely  as  a  «liMntere*te«l  afKl  non|»rotit  making 
•erxur  to  all  intire*i«««!  efitonw»logi%t)i.  lK>th  <tnphiyer%  and  empNiyre*.  The  tialance 
of  ca^h  on  hand  a  vrar  ag<»  wan  ViNlCi  aiitvrdtng  to  the  printed  rr|i«>rt  in  the  Jot  UNA!. 
iW  KeoNdiiK  EMoii(HtH.\  The  c X}K*n.<ir  fn»fn  IKv  24,  1919  to  May  l.'i,  1921)  ih 
definite  l\  kn«»N%n  .iiid  is  a>  \tate*l  Ik^Iow  in  the  financial  ^tate-nutit  The  wewk  of  the 
Iialantt  of  the-  >iar  i-*  r^tunateil  to  have  l>een  e^|ual  to  that  for  the  tir*t  five  nvmth^ 
an«l  |.«\nunt%  f«»f  <«t«-ru»gTaphic  senice,  etc  ,  have  Ijeen  made  accorelingly 

I'ndfT  the  nrt  iitnaamr^  no  new  enn>llments  will  1k»  rec-*iveel  and  no  further 
rrfereticet  can  Ik-  jjiven  We  wotiM  ask  the  .Vvwucnation  t<»  decide  what  di»j>o\jlioti 
shall  \m-  made  of  the  f»alar.ie  of  ca*Ji  on  bond.  a%  shown  in  the  followinjj  state- 
ment 
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Financial  Statement,  for  1920 

Balance  of  cash  on  hand,  Dec.  24,  1919 $58.93 

Receipts  during  the  year  1920  (none) 00.00 

Total  receipts  for  1920 $58.93 

Disbursements: 

By  stenographic  service,  Dec.  24, 1919  to  May  15, 1920,  total  of  140  let- 
ters at  lOcents  (V.  1) $14.00 

By  stenographic  service.  May  15  to  Dec.  31,  1920  (estimated  corres- 
pondence 140  letters,  (Voucher  No.  2) $14.00 

By  postage  paid,  280  letters  (Voucher  No.  3) 5.60 

By  envelopes  (Voucher  No.  4) 3.00 

Total    $36.60 

Balance  cash  on  hand,  Dec.  27, 1920  (check  to  cover) 22.33 

$58.93 

Respectfully  submitted, 

W.  E.  Hinds. 

In  Charge 

Voted  that  the  report  be  accepted;  that  Dr.  Hinds  be  cordially 
thanked;  that  the  financial  part  be  referred  to  the  auditing  committee, 
and  that  the  balance  on  hand  be  turned  into  the  treasury  of  the  asso- 
ciation with  the  understanding  that  any  members  who  have  claims  on 
that  balance  for  unfulfilled  obligations,  may  be  re-imbursed  on  the 
proper  presentation  of  these  claims  to  the  Secretary  of  the  association. 

Mr.  W.  E.  Hinds:  I  wotdd  like  to  make  a  brief  statement  in  regard 
to  the  occurrence  of  the  Mexican  Bean  Beetle  in  the  Southern  states. 

This  insect  has  become  established  in  the  vicinity  of  Birmingham,  Ala., 
the  first  information  as  to  serious  injury  being  reported  about  the  first 
of  July,  1920.  Work  has  been  carried  on  to  determine  the  distribution 
and  possible  spread  of  the  species  in  the  Eastern  United  States  by  the 
southern  entomologists  and  the  matter  has  been  considered  by  the 
Federal  Horticultural  Board. 

The  establishment  of  this  insect  seems  to  be  a  serious  national  entom- 
ological problem.  It  has  taken  on  new  food  plants  and  has  more  genera- 
tions in  the  South  than  in  the  West.  Apparently  it  will  spread  through- 
out the  eastern  United  States  wherever  beans,  cowpeas,  and  soy  beans 
are  grown  in  large  quantities.  These  crops  are  of  fundamental  import- 
ance for  food,  forage,  and  for  the  renewal  of  soil  fertility. 

The  legislature  of  the  State  of  Alabama  was  in  special  session  in 
September  and  was  asked  to  appropriate  $250,000  as  a  start  toward 
a  campaign  for  exterminating  the  pest  in  the  eastern  part  of  the  cotmtry. 
The  bill  failed  to  receive  a  two-thirds  vote  in  the  legislating,  this  being 
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necessary  to  enact  sudi  a  law  at  a  special  session.    We  are  therefore 
without  resources  so  far  as  the  state  of  Alabama  is  concerned. 

The  Bureau  of  Entomology  and  the  Federal  Horticultural  Board 
have  been  so  impressed  with  the  importance  of  the  problem  that  a 
supplemental  item,  amounting  to  $150,000,  has  been  added  to  the 
Agricultural  Appropriation  Bill  to  meet  the  emergency.  This  is  to  be 
expended  for  control,  quarantine,  and  experimental  work.  I  hope 
the  members  of  this  association  will  use  all  the  influence  possible  in  this 
emergency  and  I  believe  it  will  be  helpful  if  many  of  the  members  will 
take  this  matter  up  favorably  with  Congressmen  who  are  on  the  agri- 
cultural  conunittee  and  urge  them  to  support  this  item. 

Mr.  Z.  p.  Metcalp  presented  a  statement  as  a  member  of  the 
committee  on  the  preservation  of  natural  resources  of  the  Ecok)gical 
Society  of  America,  covering  the  preservation  of  wild  life,  and  stated 
that  it  was  the  belief  of  the  committee  that  all  organizations  interested 
in  natural  history  should  support  this  committee. 

The  matter  was  inferred  to  the  committee  on  resolutions  for  later 
report. 

On  Thursday  morning  at  11  a.  m.,  the  report  of  the  committee  on 
polic>'  was  taken  up  for  consideration.  Each  recommendation  was  read 
separotely  and  after  a  number  of  amendments  had  been  made,  the  report 
was  a(lo|)tc<l  as  follows: 

REI»ORT  OF  THE  COMMITTEE   ON  IMUJCY 

iiUUASUXJUtS 

Thr  (Nwiiiiiitliv  ti:i  I»«»lu-\-  trfxttni/nl  for  the  yrmr  IVJI)  with  thf  fcillo!%in|C  »ul>* 
c«»fiifnittn-*: 

E4lm'ati<in.  I>r  ( Klmrn.  (hairman,  I>r   llall  ami  Mr.  HurKf*!<k%. 
IriMct  (*intri»l.  Dr   Ftlt.  ihaimian.  Mr.  .Sandi-nk  and  I*r<>l   O'KaiM-. 
Or);ani/att«»?i,  Mr   Siiml*  rv  « tiairnian.  l*rof   O'Kanr.  an<l  Mr    Nrwrll. 
R«-*«arth.  |)r   Hall,  i hairiiian.  Mr   Parrott  and  I>r  ^Klmrn. 
TuMit  attoiiv.  Mr   Hiir)(cvs.  t  hainnan.  Dr   Frit  an«l  N!r   INrrrr. 

(^MirMl^TKiS  «ITN  EtMciMiiH  E^f  lAKM  (M.|<kTH 

EiirK  iM  l)i«-  VI  ar  t!»r  «fitntnittrr.  a4'tinj(  «nth  tl»r  iiflK'rr^  of  thi*  .\sviinati€>t»,  pro- 
I  «f*krt)  til  I  >r  I..  O  llciwani  that  he  a|*|vt«i^h  Eur(*fir«n  mt«lml»l«>|Cl^t^  on  th«-  <Kva\kw 
t4  hi*.  MMt  to  EurtttK-  m  thr  i-*rlv  %ummrr.  to  aMxrtAin  the  iw^vMlHlitH-s  in  thr  way 
of  forTtiit)^.  in  KurtkjM-.  an  A%MM-tati«in  of  EAiinomu'  Entomi»loici>t^  al<»fi|C  thr  Mime 
lirM\  a^  inir  .\*^«ii  t«itHi'i  in  ihu  iimntr>*.  Thu  ixjffnmiMHm  was  a»vr|>lc»!  by  I>r. 
Il«manl  lniotifircT.tr  Hith  Ei!n«|Na-i  mt<itn«iloKi\tfc. ho¥kc\rr, hr  f«Hin<!  that  itmtli* 
tMifiH  ^^rr  f.ot  f.iM«atilr  at  thr  pmu-nt  Imir  for  carryinic  «Kit  thr  |iro)nt.  imrtly 
Ut'aiiv  tif  thr  af t( r  <*fT< 1 1 s  of  thr  u-ar,  fiartly  lKi'au%r  tif  thr  la«*k  of  a  iximmon 
lancuoKr  ami  fur  cHhrr  rta^on^. 
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Dr.  Howard's  report  is  as  follows: 

On  February  14th,  last,  you  wrote  me,  in  your  capacity  as  Chairman  of  the  Com- 
mittee on  Policy  of  the  American  Association  of  Economic  Entomologists,  formaUv 
transmitting  through  me  to  European  Entomologists  the  greetings  of  the  A.  A.  E.  E. 
and  the  adherence  of  the  Committee  on  Policy  to  the  proposal  that  there  should  be 
formed  an  European  association  of  Economic  Entomologists. 

My  report  on  this  matter  has  been  delayed  from  a  misunderstanding,  since  it  first 
app^red  to  me  that  I  was  to  make  a  report  direct  to  the  Association.  I  see  now 
that  I  should  report  to  your  Committee. 

I  endeavored  to  fulfill  my  commission  in  a  satisfactory  way  and  talked  with  a 
number  of  prominent  economic  entomologists  during  my  visit  abroad  in  England, 
France,  Italy  and  Brussels.  All  of  the  men  consulted  were  inclined  to  think  that, 
while  the  idea  might  seem  feasible  enough  to  men  in  the  United  States,  and  that 
while  theoretically  it  would  be  a  very  good  scheme,  there  are  nevertheless  so  many 
practical  obstacles  that  the  idea  cannot  be  considered  at  the  present  time. 

The  initial  difficulty  is  the  one  of  language.  Each  country,  moreover,  has  to  a 
great  extent  its  own  problems.  The  financial  condition  of  Europe  at  present  is  such 
as  to  be  extremely  unfavorable  towards  any  international  institution  which  requires 
the  payment  of  dues.  Moreover,  the  allies  wish  to  have  nothing  to  do  with  the 
Germanic  countries.  The  exchange  of  publications  between  the  different  countries 
is  already  very  intimate,  and  there  seems  to  be  no  necessity  whatever  for  the  founding 
of  an  organ  of  publication  like  the  Journal  of  Economic  Entomology. 

Other  lesser  matters  were  brought  out  in  the  course  of  my  conferences,  such  as  the 
striking  disagreement  between  the  two  schools  of  economic  entomologists  in  Italy, 
and  other  more  or  less  temporary  matters  which  interfere  at  present  but  which  may 
not  last  for  many  years.  The  French  entomologists  are  already  on  terms  of  intimate 
cooperation  with  the  Italian  men,  but  desire  closer  cooperation  with  the  Imperial 
Bureau  of  Entomolog>'  of  Great  Britain. 

The  general  opinion,  however,  was  unanimous,  and  I  myself  agree  with  the  sound- 
ness of  the  general  conclusion.  I  recommend  that  the  Committee  wait  for  a  more 
favorable  time  when  the  suggestion  may  be  renewed. 

Federal  Appropriations 

In  the  last  week  of  February  members  of  the  Committee  took  part  in  a  conference 
in  Washington  relative  to  Federal  appropriations  for  the  work  of  the  Bureau  of 
Entomology  and  of  the  Federal  Horticultural  Board.  The  chairman  of  the  committee 
appeared  before  the  Committee  on  Agriculture  of  the  United  States  Senate,  which 
had  before  it  the  agricultural  appropriation  bill.  The  measure  as  passed  by  the 
House  provided  inadequate  appropriations  for  important  investigations  and  control 
measures  and  no  appropriation  at  all  for  the  European  Com  Borer.  The  senate 
committee  later  increased  these  items  and  provided  the  sum  of  1500,000  for  the 
European  Com  Borer. 

The  bill  then  went  to  Conference  Committee.  The  chairman  of  the  Committee 
on  Policy,  on  invitation  from  certain  members  of  Congress,  again  went  to  Washing- 
ton the  first  week  in  April  and  discussed  appropriation  matters  with  members  of  the 
Conference  Committee. 

The  appropriations  for  these  several  activities  as  finally  passed  provided  larger 
stuns  than  originally  allowed  by  the  House,  but  smaller  sums  than  inserted  by  the 
Senate. 

Cooperation  with  the  National  Research  Council 

By  vote  of  the  Association  at  the  St.  Louis  meeting,  the  proposal  of  the  National 
Research  Council,  urging  our  Association  to  cooperate  with  the  Council,  was  referred 
to  the  Committee  on  Policy,  with  power  to  act. 

The  Committee  on  Policy  met  at  Albany.  N.  Y.,  April  19,  with  the  following  mem- 
bers present:  Messrs.  Parrott,  Felt,  Sanders,  Burgess  and  O'Kane.  At  this 
meeting  Mr.  Parrott,  representing  our  Association  on  the  National  Research  Council, 
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reported  thai  the  Council  proposed  to  set  up  a  Committee  on  Entomology'  within  the 
Division  of  Biolog>-  and  Agritiilture.  In  the  case  of  the  American  Phytopathdogi- 
cal  5)Ocicty,  the  Council  had  already  designated  the  Advisor>'  Board  of  the  Americmn 
Phyto(>athological  Society  as  a  Committee  on  Plant  Patholog>'  of  the  Council. 
It  u-as  voted  to  instruct  Mr.  Parrott  to  suis^t  to  the  Council  that  the  Committee 
on  Policy,  uiih  one  member  added,  be  designated  as  the  Committee  on  Entomology 
of  the  Council, 

It  wtm  voiti\  further  to  instruct  Mr.  Parrott  to  retxjmmend  to  the  Council  that  it 
suggest  to  manufacturcTs  of  insecticides,  fungicides  and  allied  pro<lucts  that  an  organi- 
zation lie  cfTrite<l  whtTeby,  through  joint  action,  funds  might  Ik?  mafle  available  for 
suitable  pn>jects  in  entomology  ami  m  plant  j>atholog>'. 

June  2i.  four  memlxTs  of  the  Commitlw  tm  Policy,  Mesisrs.  Parrott,  Felt,  !>anders, 
and  O'Kane  took  i»art  in  a  i*onference  in  Rochester,  N.  Y.,  at  which  jireliminary 
plans  were  adofjteil  for  an  organization  of  entomologists,  plant  f>athologists  and  the 
manufacturers  of  mst-cticides,  fungicides  anil  allie*!  proclucts,  this  organization  to 
be  Wought  aUnit  undtT  the  auspices  of  the  National  Ri*s<*arch  Council,  and  to  be 
known  as  the  Plant  IVoteitum  Institute.  At  this  ctmferenre  a  preliminxuy  draft  of 
a  constitution  und  by-lat%s  was  dru^^-n  up  and  the  gencTal  plan  of  the  proposed 
Institute  wus  ad(»pt(-<I,  subject  to  re\'ision  and  ratification  at  a  laUT  meeting. 

A  further  nucting  was  called  at  Wasliington,  Tuesclay,  S*^lt.  2K.  The  Committee 
on  Policy  met  the  |»rri tiling  evening,  with  the  following  mt-mlMTs  present:  Messrs. 
Newrll,  Ball.  Samlrrs,  Parrott  and  O'Kane.  By  invitation  I>r.  Quatntance,  also, 
was  |>resent,  as  the  ailditional  m«*ml)rr  of  our  AsMxiation  tlesignated  to  ttcrw  on  the 
Committer  on  Entomolog>*  of  the  National  Research  Council.  The  {irofiosed  plan 
of  work  of  the  Plant  Proteition  Institute  hos  studictl  in  detail  and  certain  changes 
were  agreei!  on  to  lie  pro|)OMil  th<*  following  day. 

The  foUcmnng  day  a  numlxr  of  entomologists  and  plant  |>athologists  met  with  a 
group  of  manufacturers  in  the  oftkrs  of  the  National  Research  C*ouncil  and  com- 
pleteil  organuatiim  of  the  Cn>j»  Pr*)tection  Institute.  In  the  organization  as  finally 
ad<Jt>ted  i«intrt)l  of  the  Institute  is  exclusively  in  a  U>an]  of  trustees  of  thirteen 
mc^mliers,  nine  of  whom  are  Mientists  who  must  l»e  without  commercial  affiliations. 
Three  of  the  nine  an*  ent*>niologiikU,  three  are  plant  |>athologij»ts.  two  are  agricultural 
chemists  and  otie  is  designatc^l  by  the  National  Research  Council.  The  industrial 
memliers  th<«>ve  four  trustees,  three  of  whom  reiirrM-nt  the  manufacturers  <if  insecti- 
cWles  and  fungmdes.  arnl  one  rrfiresents  the  manufacturers  of  allietl  |)roducts.  A 
tem|>orar\'  m-W*  ln»n  of  the  entotiwilogu-al  nvmlnrs  was  made  l>y  the  executive  com- 
mittet*  tfi  the  .\»^>rfH  tutton.  {tending  at  tton  by  the  .XsMMiation  at  the  annual  m«»eting 
at  (*huitgi> 

In  assiHting  (hun  in  the  organiiatton  of  the  Cro\i  lY<}t<vtion  Institute  the  members 
c4  the  (%»tnmiiier  <m  INiliry  have  not  Mnight  to  bimi  the  .AuMM-uition.  an  siu  h,  to  any 
furtlirr  fnenMire  *if  i«M>|»rration  than  a|it>earr<l  to  lie  implied  m  the  v«)te  of  the 
AsiuHnatHm  in  the  St  I^hii\  mtxting.  in  which  the  C'onimilttv  was  niNtrutte*!  to 
pnxeenl  in  the  i»->i>«T^ative  mea%ur«s  prt>|)osr«l  by  the  .\atitinal  RiM*arch  Cininal. 
It  ha*  tt|ij>earet!  to  the  Committer  dearly  desirable  to  take  advantage  of  the 
Of>|K»rtunity  for  hrlptng  to  (irganize  the  jtrojio^ei!  Institute  along  Iiih-h  giving  prop- 
er rreognitHKi  to  tlie  } >rt if e^sK m  <»f  entomolog)*  and  at  the  same  lime  to  help  to  shape 
the  activities  <»f  the  Initttute  in  such  fashion  as  to  avoid  omflict  with  existing  agencies 
or  duplii  ati4»fi  of  <  xuting  line^  of  effort 

At  the  Ihim*  of  the  plan  of  organtiation  of  the  Crop  I*rot€\*tion  Institute  is  a  clear 
rrrtignition  of  tin-  autlMinty.  M.^>|ie  an«l  influence  of  the  American  Asscxnation  ol 
Rronomic  Entomologists  m  all  aitnittes  oi  the  Institute  that  relate  to  entomolocy. 
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At  a  meeting  of  the  trustees  of  the  Institute,  held  at  New  .York  City  December  8,  a 
resolution  was  adopted  providing  that  in  any  projects  relating  to  entomology  the 
trustees  of  the  Institute  will  seek  the  counsel  of  the  Committee  on  Polic>'  of  the 
American  Association  of  Economic  Entomologists. 

State  Quarantine  Regulations 
At  a  meeting  of  the  Committee  held  April  19  at  Albany,  N.  Y.,  it  was  voted  to 
send  to  all  state  quarantine  officers  a  recommendation  to  the  effect  that  they  modify 
existing  state  quarantines  relating  to  the  European  Com  Borer  in  such  manner  as 
to  make  state  regulations  uniform  and  bring  them  into  conformity  \\-ith  the  action 
of  the  Federal  Horticultural  Board. 

Election  to  the  Committee  on  Policy 
The  Committee  on  Policy  recommends  to  the  Association  that,  in  general,  on  the 
expiration  of  the  term  of  office  of  a  member  of  the  Committee,  the  retirini?  member 
should  not  be  immediately  renominated  to  the  Conmiittee. 

Association  Branches 

In  June  the  Committee  received  a  proposal  that  it  consider  a  plan  for  the  forma- 
tion of  a  northeastern  branch  of  our  Association.  The  proposition  was  discussed 
by  members  of  the  Committee  through  correspondence  and  the  general  sentiment 
was  at  first  favorable.  Expressions  of  opinion  were  sought,  also,  from  various  mem- 
bers of  the  Association. 

As  the  matter  was  reviewed  further  it  appeared  to  the  Committee  that  the  question 
involved  was  one  of  far-reaching  effect,  which  should  have  thorough  study  by  the 
Association  to  the  end  that  a  policy  be  agreed  on  that  may  guide  action  not  only  in 
the  present  instance  but  in  the  case  of  future  similar  proposals  from  other  sections 
of  the  country.  With  this  in  view  the  Committee  adopted  the  following  recom- 
mendation to  the  Association: 

The  possible  establishment  of  regional  branches  of  the  American  Association  of 
Economic  Entomologists,  such  as  the  proposed  Eastern  Branch,  is  a  matter  of  utmost 
importance  since  it  involves  fundamental  questions  of  policy. 

To  safeguard  the  essential  interests  of  the  Association,  it  is  obvious  that  considera- 
tion must  be  given  to  two  factors.  On  the  one  hand,  no  step  should  be  taken  to 
discourage  the  initiative  of  the  members.  On  the  other  hand,  care  must  be  exercised 
to  prevent  competition  with  the  Association.  Conferences  and  field  meetings  are 
highly  desirable,  and  such  should  be  undertaken  more  frequently  than  have  been 
attempted  in  the  past  as  they  stimulate  interest  in  the  subject  of  entomology  and 
focus  attention  on  economic  problems  of  outstanding  importance. 

As  a  guiding  principle,  it  has  been  suggested  that  instead  of  creating  formal 
branches  for  certain  geographical  sections,  efforts  be  directed  to  hold  corSerences 
and  field  meetings  of  members  of  the  association  residing  in  the  same  general  area 
of  the  country  who  are  interested  or  engaged  in  similar  entomological  problems. 
In  other  words,  attendance  at  the  gatherings  should  be  based  primarily  on  interest 
in  definite  projects  rather  than  on  residence  in  designated  zones.  If  this  policy 
prevails  little  administrative  machinery  will  be  required,  and  the  principal  items  of 
business  will  be  such  as  are  incidental  to  the  conferences. 

Through  the  agency  of  such  r^onal  gatherings,  opportunity  will  be  afforded  for 
a  desirable  molding  of  public  sentiment.  Entomologists  can  do  very  much  more 
than  is  now  attempted  to  direct  the  sources  of  information  available  to  the  public 
as  to  the  character  and  the  efficiency  of  entomological  efforts  in  behalf  of  national 
welfare.  Great  good  would  be  accomplished  by  holding  conferences  for  the  express 
purpose  of  observing  experimental  results  of  special  significance.  To  such  confer- 
ences there  may  be  mvited  leading  members  of  local,  state  and  national  agricultural 
organizations,  and  men  of  affairs,  who  can  assist  in  coordinating  civilian  enterprises 
with  our  entomological  activities.     With  the  establishment  of  the  Crop  Protection 
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Institute  under  the  tHrection  of  the  National  Research  Council  it  is  hoped  that  funds 
will  l>e  avaiUihle  for  the  8Ui)iK»rt  of  imjxjrtant  efforts  of  this  character. 

It  is  obvious  that  local  circumstances  may  var>-  greatly  and  that  different  groups 
of  meml)ers  may  have  to  amsider  special  amdilions,  which  will  largely  determine 
the  i>lan  of  activities.  Comj)lete  freedom  should  therefore  be  allowed  meTnI)ers 
in  lulling  conferences,  whether  regional  c»r  <»f  s()ecial  interest.  Likewise,  it  may  well 
U"  left  to  their  tliscTetitm  t<»  determine  the  character  of  the  meetings,  whether  cxm- 
ftTenci*s  <ir  gatherings  with  definite  jirograms. 

The  Committee  on  P*)lit'y  npi)rove«  all  such  projcxts,  but  rtn^ommends  tliat  no 
active  efforts  U*  undertaken  f«»r  the  establishment  of  formal  branches  *)f  our  As»t>- 
nation  untd  ami  unless  the  meml)ers  of  the  Ass<  nation  have  had  the  opportunity 
to  give  tlie  matiiT  mature  c»msiderati<»n,  have  determine*!  that  the  creation  of  forma! 
branches  is  <lesirabU'  and  have  formulates!  princijiles  of  pr«>cet!ure. 

I.NSECT  CONTEOL 

It  is  well  recognixetl  that  intriMluced  insects  frequently  liecome  est«blished  in  small 
areas  without  attracting  notice  and  may  give  ver>'  little  indication  of  future  injurious 
)K>s5ibilities  until  the  infested  area  has  increasetl  to  such  an  extent  as  to  make  exter- 
mination «ir  control  exceedingly  difficult  if  not  im{x>ssible. 

It  is  e\'idefit  that  c|uarantine  regulations,  although  desigm**!  to  exdutle  or  pre>'ent 
the  c*stabli&hment  nf  injurious  insects  in  this  cinintry.  as  a  matter  of  fact  can  I>c  only 
(tartially  effective  even  if  there  lie  an  excellent  system  and  a  most  rigid  enforcement 
c»f  rc*g Illations. 

The  aUne  cimsidtTation.s,  in  tx»nnectit>n  with  the  histor>*  of  intnxluced  insects 
tluring  the  List  fifty  years  or  thereal>outs,  have  le<l  to  the  formulation  of  certjun 
»«KK<^l»**n*  which,  if  put  into  effect,  bit!  fair  to  afford  incTeased  jwoteition  to  Ameri- 
can agriculture  in  its  van<niH  ramifications  and  ut  the  ume  time  give  more  adequate 
rtx^»gnition  to  this  pliase  of  economic  or  applied  entomology. 

The  admirable  w»rk  <»f  the  Federal  Horticultural  Board  in  administering  and 
e^ifjcang  (|uarantine  regulatums  n-ith  the  numerims  |>erf>lexing  (|ue»tions  relating 
thereto  i*  herebv  ctidorsei!. 

It  IS  rfi^»nimm«!f*!  that  pfovisi<»n  \h'  made  in  the  immeiliatc  future  f«ir  the  exten- 
sion of  the  MTvicr  to  ixifts  now  with<nit  adr«|uate  ins|)ei*tion. 

Allrtiti<»n  Is  lalh^I  i<»  the  fact  that  quarantine  regulations  nmy  U*  extremely  rigieJ 
and  d«*iiign«'«l  to  actually  rxi  hide  ctTtain  <!f*tructive  insects  and  in  the  judgmtmi  <4 
\«rtir  o»nittuite«-  thi%  ly|»e  of  (|uarantine  should  Ik*  limitet!  to  area»  wh«Tc  there  is  at 
least  afair  pr<>ltabilit\  of  al>v>hitelv  i»rrveming  spread  or  even  exterminating  the  jKSt. 

<  hi  the  t»th«T  hand,  there  are  oonditi«»fis  where  quarantine  reguUiionH  cann<»t  lie 
e\|K-vi«^l  to  aconnph^'h  more  than  to  delav  the  spread  or  dissernniation  t»f  an  inject 
and  wluti  thfS4-  tondilions  )ire\uil,  it  is  !<*lieve»!  thai  lh**re  should  >h-  a  »an*ful  )»alanc* 
ing  of  prolMbiliiies  ikUii  the  fornnitation  of  rest ru  lions  wlnth  will  result  m  a  nuixi* 
murn  ih-gnt-  of  protettion  an«l  4  miniinufii  interferetue  wuli  U-gitirnate  oimmeriial 
aitivities 

In  other  Hord«>,  \otir  t^mmiittee  favors  a  distnuli»»n  Ulwerti  quarantine  measures 
»!esigmsl  f.if  exihision  and  those  <!rsigned  f«ir  the  puri>os<-  of  relar«!ing  spread. 

Tl»«Te  is  great  n«'«i!  of  a  nnire  general  ret^ignition  of  the  ec»»n«»nu  of  1  hcxking  the 
sjtread  afi»!  o»ntr«»lling  iH*sts  with  a  liniitis!  distrilnition  It  is  not  cxonofuv  to  re«liuv 
ajH»ro|»nations  f»ir  this  iv|»e  of  wttrk  and  a  lilnral  i>«»lu\  is  ihc*ref«ire  advoi^tc^l 
to«ar<i  jifoje-iis  of  this  nature  Ix-eaus*-  they  pronv««te  the  general  i%elfare  m  a  nk»*l 
sul>stantul  rnaiim^ 

The  earU  d«l<ttion  and  »[*cr«ly  o»ntrol  or  eil<*rTninalion  ..f  dt'.lriittive  ifiMvts 
ishiW*  the\  are  siiU  linittc^!  t«»  lofiqiaralivelv  small  anas,  is  a  tnalttt  o{  increasing 
ifiqii  rtante 
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Owing  to  the  peculiar  problems  involved  and  the  fact  that  control  or  exterminative 
measures  necessitate  an  organization  of  specially  trained  men  if  the  best  results  are 
to  be  secured,  it  is  recommended  that  a  Branch  for  the  Control  of  Destructive  For- 
eign Insects  be  established  under  the  general  direction  of  the  Chief  of  the  Bureau  of 
Entomology,  this  Branch  to  be  composed  of  experts  specially  qualified  for  carrying 
out  repressive  and  exterminative  measures. 

It  is  obvious  that  the  early  recognition  of  recent  introductions  will  promote  the 
control  of  newlj'  established  pests.  This  is  an  important  phase  of  economic  entomol- 
ogy. An  insect  survey  designed  to  ascertain  the  distribution  and  the  extent  of  injury 
caused  by  various  insects  and  to  keep  official  entomologists  throughout  the  coimtr>' 
apprised  of  developments  during  the  growing  season  would  prove  of  great  value  in 
forecasting  probable  injury.  It  is  recommended  that  an  Insect  Survey  be  organized 
under  the  direction  of  the  Bureau  of  Entomology  in  cooperation  with  official  entomol- 
ogists of  various  states  or  state  institutions. 

The  recent  establishment  of  a  Crop  Protection  Institute  affords  much  needed 
opportunities  for  coordinated  work  on  certain  general  problems  relating  to  the  more 
efficient  control  of  insect  pests  and  plant  diseases.  It  is  believed  that  the  greatest 
opportunity  for  this  organization  in  the  immediate  present  lies  in  establishing  a 
substantial  unity  of  interests  among  its  diverse  membership  and  the  demonstration 
of  possibilities  in  the  promotion  of  regional,  coordinated  studies  by  specialists  along 
one  line  and  of  diverse  specialists  imiting  in  the  solution  of  problems  requiring 
special  knowledge  and  training  in  several  related  sciences. 

It  is  recommended  that  the  Crop  Protection  Institute  be  endorsed  and  that  an 
expansion  of  its  field  be  recommended  by  this  Association  and  that  all  members  of  the 
Association  be  urged  to  become  members  of  the  Institute. 

It  is  recommended  that  the  Association  nominate  and  elect  three  members  to  the 
Board  <rf  Trustees  of  the  Institute  as  provided  in  its  constitution. 

Publications 

It  is  apparent  that  popular  articles  concerning  insects  such  as  are  published  in 
newspapers  and  other  periodicals,  should  be  stated  with  greater  accuracy  if  the  public 
is  to  receive  correct  information.  While  striking  and  pithy  statements  are  essential 
in  such  publications,  they  should  not  be  used  in  place  of  facts. 

There  is  at  present  a  multiplicity  of  short,  popular  bulletins.  These  doubtless  are 
valuable  in  so  far  ks  they  are  distributed  to  the  people  who  are  most  interested  in  the 
subjects  treated.  A  reasonable  amount  of  funds  seems  to  be  available  for  publica* 
tions  of  this  character  by  Federal  and  state  institutions. 

The  publication  of  original  matter,  as  distinguished  from  compilations,  ought  to 
be  confined  to  such  publications  as  will  reach  those  who  are  most  in  need  of  the 
information.  Under  present  conditions,  economic  workers  have  great  difficulty  in 
keeping  informed  as  to  the  latest  discoveries  that  have  been  made  along  the  lines  in 
which  they  are  most  interested.  It  is  therefore  recommended  that  the  reports  of 
experimental  work  containing  original  matter  should  be  published  in  bulletins  of 
institutions  or  recognized  scientific  joiunals,  and  not  in  newspapers,  magazines,  or 
circulars  devoted  to  activities  tmrelated  to  entomology. 

Where  early  publication  of  important  results  is  demanded  by  conditions  affecting 
the  problem,  and  all  recognized  sources  of  publication  are  taken  for  months  in  ad- 
vance, it  may  be  necessary  to  publish  in  unusual  media,  but  in  such  case  copies  should 
be  deposited  in  the  Library  of  Congress,  U.  S.  Bureau  of  Entomology  and  as  many 
entomological  centers  as  possible  and  information  should  be  brought  to  the  attention 
of  the  profession  in  general. 
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The  o|>|xirtunity  for  putilicatian  of  extensive  w*>rks  cm  entonv)log>'  which  arc 
invalualtlo  tr>  the  |irofessi<>n,  are  extremely  limited,  fmt  until  extensive  bibliographies, 
synoptic  tables  overing  many  of  the  imfxirtant  insects  and  their  lar>'ae,  and  hand* 
tNx>ks  such  as  every  |>n)fessional  entomologii^t  nee<ls  for  reference,  can  Xte  issued, 
the  effectiveness  of  ever>'  w*irker  is  bound  to  s"ufftT.  Such  publications,  under 
I>resont  conditions,  are  extremely  exj)ensive,  ami  there  are  not  sufficient  profeuional 
entomologists  to  make  thes<*  publications  fmancially  iirofitable.  An  endowment 
fund  to  cover  such  imblications  has  l)een  suggestetl.  tnit  sources  fnim  which  it  can 
l)c  raiiicd,  have  not  l>cen  indicated.  It  is  ho|>ed  that  within  the  next  few  years, 
jirices  of  |>rinting  may  reach  a  more  normal  level,  and  if  the  (mifessifm  continues  to 
grow  as  wc  have  gcMwl  reason  t«)  exfiect,  it  sh<mld  Ih*  |xjssible  to  finance  and  fniblish 
some  of  the  more  i^tirthy  manuscTipts  that  are  now  available. 

W.  C.  O'Kanb 
W11.MON  Nrwbi.l 

A.  P.  BlBCiBS!! 

K.  p.  Pelt 
P   r  Pabbott 
R.  1).  Ram 
Hrbbbbt  Osbobn 

W.  I).  PiBBCB 

J.  (f.  Sandebs 

CommiiU$ 

In  ct>nmTti<»n  with  the  rec<>mmcn<L'iti<m  conceminjj  the  formation  of 
ref^ioiml  Immrhes.  Mr.  W.  K.  Himls  asktxl  if  it  would  interfere  with  the 
informal  or>:aniz^ition  known  as  the  "AssiKnation  «>f  (*otton  States 
Entomologists**. 

He  was  advist^d  hy  the  IVesident  that  it  wotild  not. 

Ski'RKTARV  HrKi.Kss  tnieetl  the  movement  that  was  started  in  March 
IU2<).  H'lative  to  forming  a  Northensteni  hninch  of  the  assinnation. 

A  oimmittee  om.sistinK  «»f  Mr  W.  K.  Britton.  Mr.  I).  J.  C'afln*y.  and 
hiin.»;i*lf.  had  this  matter  under  consideration.  canvas.sc*d  the  memliiTship 
in  the  northeasteni  territory-  which  res|X)ndetl  ven*  fa\"onil)ly  to  the 
pn^fMisjil.  and  n-ferriNl  the  matter  to  the  ommiittee  on  |>oliry  and  execu- 
tive tfitnmittfc  n{  the  as.s« H*iat ion  for  appnival  A  field  meeting;  was 
held  at  Phihulelphia  and  Riverton.  N.  J.,  in  July,  in  o»nnection  with 
the  Ja|»ii!Mse  Heelle  project,  and  no  op])osition  to  the  plan  <levelo|>e<l. 
At  this  lime  the  st-ntiment  of  the  t^nnmittee  on  jxilicy  was  favonible, 
but  Liter  the  ctpinmitlee  took  the  view  indicated  in  the  resolution. 

Me  stated  that  he  was  very  much  in  favor  of  the  fonniition  <if  n^^ional 
bnuuhes.  iH-lieviii^;  that  they  wotihl  stimulate  hxid  interest  and  enable 
m;iiiy  of  the  \<iunj:er  ineinl>ers  to  attend  meetln^;s  which  under  iiersent 
o>nditions  is  im|K«Lsible. 

PkKsiiiKNT  Nkwhi.i.  stated  tluit  l>oth  the  executive  committee  ami 
the  c^nnmiltee  on  |iolicy  had  n'ven  the  (|uestion  a  ^^^at  deal  of  <*areful 
o»nsi«UTation.  Init  as  this  is  a  rather  ik*w  pn>iK»sal,  it  is  Ixrlieved  that 
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there  shoiild  be  further  consideration  by  the  members  of  the  association 
before  definite  action  was  taken. 

Mr.  W.  C.  O'Kane  stated  that  he  was  at  first  favorable  to  the  pro- 
posal, but  was  now  not  quite  sure  as  to  whether  it  was  a  good  idea  or  not. 
He  desired  to  have  more  information  as  to  how  such  a  plan  worked  out 
in  other  associations,  and  believed  that  a  study  of  the  matter  should  be 
made. 

Mr.  E.  p.  Felt  remarked  that  he  was  in  favor  of  regional  branches; 
but  that  if  the  idea  was  a  good  one,  it  would  not  suffer  by  action  being 
delayed  for  a  year  or  two  until  the  matter  could  be  given  careful  con- 
sideration. 

Mr.  H.  a.  Gossard  questioned  the  effect  that  regional  branches 
would  have  on  the  interest  of  the  members  in  the  general  association 
and  the  possibility  that  their  establishment  might  prevent  some  members 
from  attending  the  annual  meetings  of  the  association  on  account  of 
smaller  branch  meetings  being  held  at  points  where  less  travel  would  be 
necessary  for  some  members  to  attend.  He  also  raised  the  point  as  to 
whether  vigorous  and  influential  branches  might  not  operate  to  the 
disadvantage  of  the  general  association,  and  stated  that  he  believed 
that  the  matter  should  be  considered  for  another  year  before  a  decision 
was  reached. 

Mr.  C.  T.  Brues  pointed  out  the  value  of  branch  meetings  to  young 
men  who  were  being  trained  and  were  becoming  interested  in  entomology 
and  who  seldom  have  opportunity  to  attend  any  regular  meeting  of  the 
association,  and  suggested  that  ^the  plan  might  be  tried  experimentally 
before  it  was  put  on  a  permament  basis. 

Secretary  Burgess  closed  the  remarks  on  this  resolution  by  stating 
that  the  experience  of  the  association  with  its  present  sections  and  one 
branch  indicated  that  they  had  been  a  means  of  strengthening  the 
association. 

Mr.  C.  L.  Marlatt  suggested  a  revision  of  the  resolution  concerning  ^ 
the  activities  of  the  Federal  Horticultural  Board  with  particular  refer- 
ence to  the  work  of  the  board  being  confined  to  quarantines,  and  after 
general  discussion,  it  was  voted  to  make  the  revision  suggested  by  him. 

There  was  a  general  discussion  of  the  resolution  relative  to  the  estab- 
lishment of  the  Crop  Protection  Institute,  the  particular  point  being 
made  that  members  of  this  association  elected  to  the  board  of  trustees 
should  not  be  immediately  re-elected  after  their  terms  expired,  but  no 
change  was  made  in  this  particular  recommendation. 

Mr.  R.  N.  Chapman  called  attention  to  the  interest  of  manufactttrers 
of  cereal  products  in  controlling  insects  affecting  stored  foods  and  sug- 
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gested  that  the  Crop  Protection  Institute  ought  to  be  broadened  so  that 
manufacturers  interested  in  this  line  could  participate. 

On  motion  of  Mr.  E.  D.  Ball  it  was  voted  to  amend  the  recommenda- 
tion endorsing  the  Crop  Protection  Institute  by  placing  the  association 
on  record  as  in  favor  of  an  expansion  of  its  field. 

By  vote  of  the  association,  the  report  was  adopted. 

Secretary  Burgess  stated  that  he  had  been  authorized  to  borrow 
$1500  to  complete  the  financing  of  Index  No.  II.  Seven  hundred  and 
fifty  dollars  of  this  amount  had  been  secured  by  S25  loans  from  members 
of  the  association  and  $.300  should  be  raised  by  such  loans  at  the 
meeting  in  order  to  take  care  of  the  [printing  bill  when  it  came  due. 
He  requested  members  who  were  willing  to  make  such  loans  to  do  so 
during  the  meeting. 

(One  hundred  dollars  in  loans  was  secured  before  the  meeting  ad- 
journed.) 

He  also  stated  that  he  had  received  a  ntunber  of  suggestions  in  regard 
to  eliminating  the  discussions  fnibllshed  in  the  annual  re[X)rt  of  the  meet- 
ing and  a  pn>{)osal  to  discontinue  the  practise  of  having  a  stenographer's 
re|x>rt.  in  onler  to  save  ex|x?nses.  A  further  saving  might  result  from 
discontinuing  the  jniblication  of  the  list  of  officers,  meetings,  and  mem- 
bers in  the  Fcbruar>'  number  of  the  Joirnal. 

Mr.  K.  p.  Kki-t  called  attention  to  an  c<litorial  in  the  December 
ntunber  of  the  Journal  which  proliably  had  not  been  nsad  by  most  of 
the  members,  rt*lative  to  the  difTiculty  in  [niblishing  short  (iaixrrs  and 
articles  that  might  Ixr  sul)mitte<l  by  memlxrrs  during  the  year.  O^'ing 
to  the  large  numljcr  of  iMipers.  some  of  which  are  rather  long,  that  an? 
sulimitted  at  the  annual  mwlinv:.  it  was  im|K)ssibk*  during  the  jjast 
year  to  iiubli.nli  .short  itainrrs. 

A  slu«ly  «)f  the  average  length  of  i>a|)ers  published  in  the  Journal 
allows  that  llu-y  appnixinuite  six  jiages.  If  short  articles  are  to  lie 
publishiHl  by  memU'rs  who  cannot  attend  thr  nu-ctin^.  some  rev,iilation 
^n  regani  to  the  length  of  |iu])i*rs  is  ni»<x*ssar>  . 

A  gencnil  discussion  followed  and  it  was  vottnl  that  the  maximum 
length  of  a>ntribution.s  in  the  Journal  this  year  shall  not  exixttl 
six  iiajjcs  of  printt'il  matter;  timt  un  \)a\K'Ts  Ik*  fmblisluHl  in  the  Journal 
while  oOwr  avenues  of  ]mblication  are  available,  and  lliat  ])a])ers  which 
aro  likely  to  U*  fyublished  in  a  year.  Ik*  stibmitteil  only  in  al)slnict  form. 

It  was  also  sug^jestetl  that  a  great  deal  of  <lis<iission  at  the  business 
sessions  1h'  eliminati*<l  fn>m  the  Jot  rnal. 

Tlie  final  liusiness  was  tmnsactt*<l  Friday  aftenjoc>n.  IVa^mlxT  31st. 

I^UFSiDKNT  WiLMoN  Nkwkll:  The  first  refwirt  is  tliat  of  the  auditing 
committee: 
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REPORT  OP  THE  AUDITING  COMMITTEE 

Chicago,  111.,  Dee.  29th,  1920. 
The  Auditing  Committee  desires  to  report  that  it  has  examined  the  accotmts  of 
the  Secretary  including  those  relating  to  the  first  and  second  Indices  of  Economic 
£ntonx>logy,  the  Journal  of  Economic  Entomology  and  the  Association  and  has 
found  them  to  be  correct  and  admirably  kept. 

The  disbursements  in  all  cases  are  supported  by  cancelled  checks  or  other  vouchers 
with  the  exception  of  minor  amounts  involving  the  shrinkage  due  to  the  varying  rates 
of  foreign  exchange  which  have  caused  the  banks  to  deduct  from  the  face  value  of 
foreign  checks  the  discount  due  to  this  cause  and  which  loss,  in  the  opinion  of  your 
committee,  could  not  in  any  way  have  been  obviated  by  your  diligent  and  scrupulous 
secretary. 

The  conmiittee  also  has  examined  the  account  submitted  by  Dr.  W.  E.  Hinds 
relating  to  the  Entomological  Employment  Bureau  and  finds  this  to  be  correct  and 
accompanied  by  Dr.  Hind's  personal  check  covering  the  amotmt  of  the  balance  as 
shown  in  this  acootmt  and  which  has  been  tinned  over  to  your  secretary. 

Respectfully  submitted, 

W.  R.  Walton 
J.  W.  McColloch 
Auditinfi  Committee 

It  was  voted  to  adppt  the  report. 

President  Wilmon  Newell:  We  will  now  hear  the  report  of  the 
committee  on  resolutions. 

REPORT  OF  THE  COMMITTEE  ON  RESOLUTIONS 

1.  Rbsolved,  That  the  annotmoement  to  members  calling  for  titles  to  be  read  at 
future  annual  meetings  contain  the  following  notice: 

"Members  are  urged  to  propose  one  title  only  tmless  the  additional  subject  is  one 
of  unusual  and  general  interest.  The  time  asked  for  presenting  a  subject  of  general 
interest  must  in  no  case  exceed  fifteen  minutes.  Subjects  should  be  presented  from 
written  copy  and  not  presented  extemporaneously  unless  time  can  be  saved  by  so 
doing.  Members  are  urged  to  prepare  sununaries  which  will  set  forth  results  rather 
than  enumerated  details." 

2.  Resolved,  That  this  Association  desires  to  record  its  sympathy  with  the  work 
of  the  Committee  on  Cooperation  and  Coordination  of  the  National  Research 
Coimdl  in  its  efforts  to  preserve  species  of  birds  or  other  animals  liable  to  extinction, 
provided  that  such  efforts  do  not  conflict  with  necessary  measures  for  insect  control. 

3.  Resolved,  That  the  American  Association  of  Economic  Entomologists  express 
its  thanks  to  the  authorities  of  the  University  of  Chicago  for  the  opportunity  of  hold- 
ing its  meetings  in  the  University,  and  also  for  other  privil^es  enjoyed  through  their 
courtesy. 

Respectfully  submitted, 

a.  g.  ruggles 
Arthur  Gibson 
M.  C.  Tanquary 

Committee 
By  vote  of  the  association,  the  resolution  was  adopted. 
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Mr.  Cm.  M.  Bentlev:  I  would  like  to  present  to  the  association  a 
R'solulion  that  was  adopted  by  the  Section  on  Apiculture. 

Resolttion  on  Bee  Disease  Contro[. 

Atioptcnl  by  the  Section  on  Apicultiire,  Deceml)cr  29,  for  action  by  the  Associjition. 

*'Thc  5>ection  on  Apiculture  n{  the  American  Association  of  Economic  Entomolo- 
gists hereby  exfiresses  its  apfinn'al  of  the  informal  agreement  made  by  the  apiary 
insj>ectors  <»f  the  North  Central  Slates  and  Canada  at  a  recent  meeting,  as  foUows: 

Section  1.  Resolved  that  the  undersigned  apiary  inspectors  of  the  North  Central 
States  and  Canxula  lielieve  and  agree  that  inspection  certificates  for  the  interstate 
trans|Kirtation  of  bees  and  used  apiar>'  supplies  should  be  given  only  to  aptmriei 
which  have  never  In-cn  infected  c>r  which  have  Inren  free  fn>m  American  P*nil  Brood 
for  at  least  one  year. 

IVovideil,  however,  that  \kk*s  in  crwnliless  lockages  supplied  with  focxl  made  from 
pure  sugar  onlv  are  exemptc*!  fnim  the  jjrovisions  of  this  Section. 

Section  2.  It  is  further  agreed  that  whenever  a  case  of  the  interstate  transporta* 
titm  <if  Inres  «»r  used  \hx  supplies,  with  or  without  an  inspection  certificate,  comes  to 
the  attention  of  the  apiary  insjiectfir  of  any  state,  full  information  unll  l>e  sent  to  the 
state  insi)ect'»r  of  the  state  of  destination. 

It  is  the  further  lielief  and  recommendation  of  the  Section  on  Apiculture  that  Peil- 
eral  l^egislation  firoviding  for  the  regulation  of  the  interstate  transportation  of  beet 
an<i  u.«»cd  apiary  supplies  should  l)c  enacte'l." 

It  was  voIihI  that  the  association  endorse  this  resolution. 
pRKSiDKXT   WiLMON   Newell:    The  reix)rt  of  the  committee  on 
membership  is  now  in  onler. 

RKI'ORT  OP  THE  COMMITTEE  ON  MEMBERSHIP 

The  oimmittee  cm  nieml)crslup  sufmiits  the  following  rej>ort,  and  recommends 
for  eletti«m  to  a.\mKnate  mc^ificrship: 

An»ert,  Th«'«» ,  Chehalis.  Wash.  Bn)wn.  LuthtT.AgrictilturalCollege.Miss 

Alden.  Cliarle*  If.,  Bureau  <f  Entomol-  Bynum,  E.  K.,  Otx-an  Sjirings,  Miss. 

ogy,  WufJiington,  I).  C.  CarjientcT,    Hall    B.,    :>S    CenUal    St., 

Bal<iuf.  \Vttlt<T  v.,  Ohio  State  TniviT-  S<muTvillf,  Majw. 

»ity,  (*4.himUjs,  Ohin  Chafm,  Ji*fT,  (iainfsvillr.  Pla. 

BartlrN.   ^astlng^  N.  4.*i  Trrmont  St  ,  ChamUThn,  Prank  S,  (Juincy,  Pla. 

li«»ston.  MavA.  (>ai>;head.  Eugenie  M  ,  Bureau  of  I*lant 

Baxrlcv.  William  A   L  .  519  State  IIoiim*.  Industrv,  HarriO»tirg,  Pa. 

Ii«»*.t.in.  .Mavs.  CumcT,  l)«inald  l>>ikr.  Hall  of  Justice, 

Blanvhard.     Everard     E  ,     San     lM<!n>,  '^"  J'>^.  Calif 

Argrntma.  S».  Ammca  Oarliiigion,  V.  S  ,  Wcnalchm,  Wash. 

B<»ydm,  B    I..  Davtona.  PUirida.  l>elCurt'».  J.   M..  Siatr   I)ei>artmc-nt  of 

Bradlrv.   William   O  ,   Agnoiltural   Ex-  Agricullurr,  AiiKtm.  Tv%. 

jKTirnrnl     Station,     bmiMana     State  iH-t^ilrr,  J«»hn  O  ,  117  Edtly  St.,  Itfrnca, 

rniMf\ily,  Baton  RiMigr,  I^.  N.  V. 

Brimlry.    <*lcfiMfit    S.    N<irth    (^arohna  l)«#zitT.  Hc-rlicrt  L  .  AgrK-\ilturaU%>llege, 

l>r|»artrnrnl   of   Agrunillurr.    Ralrigh,  MtsA 

N   <^'  l>rakr.  Carl  J  ,  N.  Y.  Slate  College  of 

Brinlry,  p|4,)d  f  ,  Riverton.  N.  J.  Purestry,  Syraaite.  N.  Y. 
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Fisher,  Charles  K.,  126  S.  Minneapolis 

Ave.,  Wichita,  Kansas. 
Frank,    Arthur,    Western    Washington 

Experiment  Station,  Puyallup,  Wash. 
Gilbertson,  G.  J.,  Brookings,  S.  D. 
Graham,  Frank  W.,  167  Waverly  Ave., 

Melrose,  Mass. 
Haber,  Vernon  Raymond,  225  Linden 

Ave.,  Raleigh,  N.  C. 
Hain,  Russel  M.,  East  Lansing,  Mich. 
Hawkins,  Kenneth,  Watertown,  Wis. 
Hester,  J.  G.,  Box  1,  Agricultural  College, 

Miss. 
Holbrook,  John  E.  R.,  17  E.  Highland 

Ave.,  Melrose  Highlands,  Mass. 
Huber,   L.   L.,   Ohio  State  University, 

Columbus,  Ohio. 
Huckett,  Hugh  C,  804  East  Seneca  St., 

Ithaca,  N.  Y. 
Jaenicke,  Alex.  J.,  Care  of  U.  S.  Forest 

Service,  Portland,  Ore. 
Jaques,  Harry  E.,  Mt.  Pleasant,  Iowa. 
Jones,  Wyatt  W.,  700  McCormick  Bldg., 

Salt  Lake  City,  Utah. 
Kannan.   K.   K.,   Stanford   University, 

Calif. 
KeUey.    E.    B.,    214    Columbia    Bldg., 

Spokane,  Wash. 
Kelty,  R.  H.,  East  Lansing,  Mich. 
King,  Kenneth  M.,  U.  S.  Entomological 

Lab.,  Charlottesville,  Va. 
Kinsey,  Alfred  C,  Indiana  University, 

Bloomington,  Ind. 
Landers,    Daniel    D.,    Cor.    Nahant   & 

Farm  Streets,  Wakefield,  Mass. 
Leach,  B.  R.,  U.  S.  Bureau  of  Entomol- 
ogy, Washington,  D,  C. 
Lewis,  Clarence  W.,  28  Albion  St.,  Mel- 
rose Highlands,  Mass. 
Mabee,  W.  Bruce,  Raleigh,  N.  C. 
Maloney,  James  O.,  Agricultural  College, 

Miss. 


Mcintosh,  Allen,  Agricultural  College, 
Miss. 

McDonald,  R.  E.,  State  Department  of 
Agriculture,  Austin,  Tex. 

Miller,  A.  E.,  67  W.  10th  Ave.,  Columbus 
Ohio, 

Mitchell,  Theodore  B.,  Department  of 
Agriculture,  Raleigh,  N.  C. 

Newbegin,  Irving  B.,  Wakefield,  Mass. 

Paarmann,  J.  H.,  1532  Clay  St.,  Daven- 
port, Iowa. 

Pearson,  George  B.,  Box  95,  West  Lafay- 
ette, Ind. 

Peirson,  Henry  B.,  Harvard  Forest, 
Petersham,  Mass. 

Pollock,  John  H.,  Box  423,  Colorado 
Springs,  Colo. 

Reeher,  Max  M.,  Forest  Grove,  Or^on, 

Richardson,  Theodore  R.,  43  Tremont 
St.,  Boston,  Mass. 

Robinson,  Charles  L.,  Court  House, 
Yakima,  Wash. 

Root,  E.  R.,  Medina,  Ohio. 

Rounds,  M.  B.,  824  N.  Curtis  Ave., 
Alhambra,  Calif. 

Scullen,  H.  A.,  Corvallis,  Oregon. 

Stage,  Harry  H.,  1608  Oak  St.,  Pine 
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REPORT  OF  COMMITTEE  ON  U.  S.  NATIONAL  MUSEUM 

Your  committee  begs  leave  to  report,  as  follows: 

First:    Activities  during  the  year  1920. 

In  order  that  all  might  understand  the  importance  of  the  Division  of  Insects  of  the 
U.  S.  National  Museum  and  realize  its  needs  to  handle  the  vast  volume  of  material 
submitted  to  it  by  entomologists  for  study  and  information,  our  report,  submitted 
at  the  last  annual  meeting  at  St.  hoxiis  was  printed  in  Science  as  well  as  in  the  entomol- 
ogical journals,  and  reprints  furnished  to  entomologists  throughout  the  country  for 
their  use  in  advising  on  the  subject.  As  a  result  the  report  was  approved  and  assist- 
ance extended  by  the  National  Research  Council,  the  Florida  Entomological  Society 
and  the  Indiana  Academy  of  Science. 

An  itemized  budget  was  not  included  in  our  report  a  year  ago  but  the  past  year 
this  matter*  has  been  carefully  studied  and  a  budget  totaling  $83,660  was  decided 
upon  as  the  amount  needed  at  once.  This  amotmt  is  considered  adequate  to  provide 
the  needed  curators,  assistants  and  preparators,  and  will  also  furnish  a  suitable 
allowance  for  the  purchase  of  needed  supplies  and  equipment  and  permit  a  small 
amount  for  travel  and  exploration  and  in  addition  make  it  possible  to  inaugurate 
proper  facilities  for  publication.  This  budget  was  presented  to  Dr.  C.  D.  Walcott, 
Secretary  of  the  Smithsonian  Institution,  October  1  with  the  urgent  request  that  he 
include  the  item  in  his  budget  for  the  National  Museum.  This  could  not  be  done  as 
the  budget  had  been  sent  to  Congress  previous  to  June  but  Doctor  Walcott  generously 
agreed  to  approve  the  item  provided  its  inclusion  by  the  house  committee  could  be 
secured.  Consequently  the  matter  was  taken  up  with  Congressman  Good,  Chairman 
of  the  House  Appropriations  Committee,  Doctor  Walcott  at  the  same  time  approving 
the  item  in  a  letter  to  Chairman  Good.  To  this  request  we  were  advised  that  owing 
to  the  deficiency  in  the  Treasury  and  the  many  needs  confronting  Congress  that 
additional  appropriations  could  not  be  considered  at  this  time.  After  careful  con- 
sideration your  committee  believes  it  advisable  to  refrain  from  pushing  the  matter 
at  the  present  session  of  Congress  but  to  request  insertion  of  the  item  in  the  Museum 
budget  at  the  next  session  of  Congress. 

Second :  Support  needed.  Your  committee  urges  every  member  to  be  in  readiness 
to  secure  the  indorsement  for  National  Museum  support  if  needed.  This  refers 
to  personal  contact  with  your  representatives  in  Congress  or  otherwise  securing  their 
support.  We  would  urge  especially  that  the  scientific  societies  of  the  different  states 
be  advised  of  the  needs  and  that  their  indorsement  be  secured  and  likewise  that  the 
approval  and  support  be  secured  from  such  agricultural  bodies  as  the  state  horti- 
culttu^  societies,  agricultural  societies,  etc. 

We  would  urge  that  each  one  of  you  take  every  opportunity  to  educate  the  people 
relative  to  the  importance  and  needs  of  the  National  Museum  as  a  whole  for  we  must 
build  up  every  branch  of  the  Museum  if  in  future  years  we  arc  to  maintain  a  normal 
growth  and  expansion  of  the  Division  of  Insects. 

Third:  Deposition  of  Types  in  the  U.  S.  National  Museum.  Your  committee 
feels  that  the  National  Museum  should  be  the  mecca  for  taxonomic  entomological 
acti\'ity  in  the  United  States  and  would  urge  that  entomologists  make  it  a  point 
to  de{x>sit  types  in  the  Museum.  We  would  urge  state  institutions  to  likewise  place 
the  types,  now  in  their  collections,  in  the  custody  of  the  National  Museum.  This  is 
already  being  done  by  certain  institutions.  Thus  the  type  collections  of  the  Connecti- 
cut Agricultural  Collie,  Colorado  Agricultural  College,  Kansas  Agricultural  College, 
The  Norton  Collection  at  Yale,  and  others,  will  all  probably  soon  be  in  the  National 
Museum.     We  cannot  urge  too  strongly  that  other  institutions  and  individuals 
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follow  suit.  In  return  the  Division  of  Inscct-s  of  the  Museum  promises  to  give  the 
dcinors  stMTit>s  now  to  their  collections  and  help  to  build  up  their  collection  along 
thi*  lines  which  will  l»e  most  valuable  to  thrm.  They  further  agree  that  any  of  the 
ty|H'K  thus  dq)Ositi*<l  are  accepted  on  the  condition  that  they  can  t>e  borrowed  by 
the  institution  at  any  time  and  for  any  reason,  but  they  are  not  to  go  to  any  institu- 
tion or  individiml,  not  connected  with  the  institution  {^resenting  the  material. 

Resfiectfully  submitted, 

John  J.  Da  vis 
W.  J.  Holland 

V.  L.  KBIJ.OC.G 

E.  V,  Pklt 

flKEBERT  OSBORN 

CommiUee 

By  vote  of  tlie  association,  tlie  rejwrt  was  adopted. 

Presidknt  Wilmon  Newell:  Nominations  by  the  advisory  com* 
mittcc  for  the  officers  of  the  JorRNAL  op  Economic  Ektomolocy  are 
now  in  onler. 

Dr.  L.  ().  Howard:  On  Ix^half  of  the  advison-  committee.  I  will 
renominate  the  officers  that  ser\'ed  during  the  jiast  years. 

By  vote  of  the  asscnnation.  these  officers  were  re-elected. 

President  Wilmon  Newell:  The  next  in  onler  is  the  report  of  the 
committee  on  nominations. 

RKIH)RT  OP  THK  .NOMINATINC.  CO.MMITTKK 

For  I'ri'kiilt-nt,  (frorgr  A.  I>an. 

First  Vicr-IVmidmt,  Arthur  (tilMMW. 

Snxmd  VuT  PrrM«Jcnt,  K.  ().  Kssig. 

Third  VuvlVr^ident.  A.  Ci.  Kuggles. 

F<»urth  Vuv.|»n-?iiiJmt,  H.  F.  WiImwi. 

StH'.-rtary,  .\.  F.  Burgess. 

C'ommittiT  cMi  Policy.  Wilmtm  .Newell. 

Ccimmittrr  cm  .NcMnmcUture,  Eclith  M.  Patch. 

(*<Hnmittc<r  <»n  Mcinl>rr»hip.  J.  S.  Hriusrr. 

(%iinmitt«<«*  on  V,  S.  National  Musrtim,  Hcrlwrt  Ojiljom. 

K qirt-M-n tat ivr  Naticmal  Krw*arch  Council,  P.  J.  Pafn»lt. 

(Nntmtlltir^  for  .Xmrncan  A%MK-iati«m  Utr  the  A«lvamvmmt  of  Scimcr,  A.  L. 
(^mintaniv.  T.  J.  Ilradlrr. 

TruHlrr^  (\t>|i  Prot«t:tt<m  Injktttutr,  W.  C.  O'Kanr,  a  >rar».  P.  J.  Pam>tt.  2  yvmn: 
J.  (f.  SandcT^,  I  year. 

A<lvi"-iry  Conimittw,  i\  II.  I\>iicnor,  H.  A.  (•o^'Uinl. 

Kr%|>rct fully  suhmitttn!. 

joiiM  j.  Davih 
C  L.  .MiiTrAtr 

J.  K. (.RA» 

CommiUm 

By  vi»tr  n{  the  asvK  uitii»ii.  the  <'«»minitt«v  was  insinu-tcd  to  cast  the 
Itallot  (»f  the  assiH-uititin  tur  the  nofninees  ineiitioiuHl  in  the  re|M»rt.  ami 
ihev  wen-  di*elareil  eleeti'*!. 
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President  Wilmon  Newell:  Will  Past  Presidents  Howard  and 
Felt  conduct  Mr.  Dean  to  the  Chair? 

Mr.  George  A.  Dean:  Mr.  Chairman  and  Gentlemen:  If  my 
heart,  which  is  trying  to  function  in  my  throat,  would  just  drop  down  to 
the  location  that  it  should  occupy  normally,  I  will  tr>'  to  express  in  my 
weak  way  my  appreciation  of  this  great  honor  that  you  have  bestowed 
upon  me.  I  have  never  had  such  a  feeling  come  over  me  as  I  have 
right  now.  It  is  not  one  of  joy;  nor  is  it  one  of  sorrow  or  regret ;  per- 
haps it  is  a  feeling  that  comes  over  one  when  he  suddenly  realizes  how 
unworthy  he  is  of  the  great  confidence  and  faith  that  his  friends  have 
placed  in  him.  I  trust  I  will  realize  to  no  small  degree  the  responsibility 
of  this  position.  I  hope  that  I  may  have  the  support  and  the  help  of 
all  of  you,  and  that  I  may  be  able  to  grasp  some  of  the  essential  problems 
of  our  great  Association.  If  it  were  not  for  the  splendid  men  that  are 
on  the  Executive  Committee  and  the  Committee  on  Policy,  and  all  these 
other  important  Committees,  and  the  splendid  men  that  are  in  the 
Association,  I  never  would  think  for  one  moment  of  assuming  this 
responsibility.  I  trust  I  am  in  position  and  I  believe  I  am, — to  give 
considerable  of  my  time  to  the  Association.  This  I  do  know:  the 
interest  of  this  Association  will  be  paramount  in  my  mind,  and  I  promise 
you,  without  any  reservations,  that  I  will  give  you  the  best  there  is  in  me. 
(Applause) 

President  Wilmon  Newell:    Is  there  any  miscellaneous  business? 

Mr.  Arthur  Gibson  extended  an  invitation  to  the  association  to 
meet  in  joint  session  with  the  Entomological  Society  of  Ontario  at  the 
annual  meeting  next  year  at  Toronto. 

The  President  expressed  appreciation  for  the  invitation  and  on  motion 
the  matter  was  referred  to  the  executive  committee  with  power  to 
arrange  the  details. 

The  Secretar>'  called  attention  to  the  members  of  the  success  of  the 
joint  session  with  the  Phytopathologists  and  asked  whether  arrange- 
ments were  desired  for  a  joint  meeting  next  year. 

It  was  voted  that  this  matter  be  left  to  the  executive  committee  with 
power  to  act. 

It  was  voted  that  the  time  and  place  of  the  next  meeting  be  left  to  the 
executive  committee. 

On  motion  of  Dr.  L.  O.  Howard,  a  resolution  of  thanks  was  extended 
to  President  Newell  for  his  successful  handling  of  the  meeting. 
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PART  n.    ADDRESSES,  PAPERS,  AND  DISCUSSIONS 

Morning  Session,  Wednesday,  December  2Q,  IQ20 

After  the  routine  business  of  the  opcninjj  session  had  been  transacUxl. 
President  Newell  introduced  Dr.  C.  E.  McCIunj:.  rhairman  of  the  Divis- 
ion of  Biology  and  Agriculture  of  the  National  Research  Counnl,  who 
sfK>ke  as  follows: 

It  is  a  j.Teat  pleasure  to  meet  with  you  and  to  discuss  briefly  s<mie  of  the 
pn)blems  which  confront  the  Council.  I  should  like,  in  the  first  placx\ 
to  acknowledge  the  indebtedness  of  our  Division  and  of  cmr  Executive 
Committee  to  the  efficient  ser\'ices  of  your  respresentative,  my  old  friend. 
Dr.  Parrott.  As  he  has  told  you  in  his  report,  he  has  attended  all  of  cmr 
meetings  and  has  cxmtributed  ver>'  larKely  to  the  discussions  that  have 
lieen  hcUI. 

This  m«>minK  I  should  like  ver>'  l>riefly  to  indicate  to  ycm  the  natun* 
of  the  Council  and  some  of  its  pn>!>lems.  It  is  especially  important  that 
you  understand  what  this  organization  is.  There  is  much  misaf>|>re- 
hension.  somi*  of  it  natural,  some  of  it.  I  am  sorr>'  to  say.  cultivated. 
It  is  |)articntlarly  im|Kirtant  that  you  know  that  this  organization  is 
your  cmn.  It  is  not  something  which  exists  outside  of  the  natiotuil 
scientific  S(Hietii*s;  it  is  a  cTeatunr  of  those  siK^eties.  and  it  re|ia*sents 
you  as  an  orKaniuition.  The  unit  on  which  the  Council  is  esUi!>lished 
is  a  natioiud  scientific  society.  It  is  not  an  organization  to  imiXNH* 
ui>on  any  individual  or  K^nip  of  individuals  any  |x>lic>'  or  methcMl  or 
jxiint  of  view.  It  is  in  effect,  as  Dr.  Pant)tt  has  told  y<iu,  a  awiKress  of 
the  scientists  of  the  (xnintrx-.  an  organization  thnnj^h  which  they  may 
express  their  views,  thmti^h  which  they  may  <n>erile  m  the  exe<nition 
f»f  their  pnijwts.  and  in  no  sense  is  it  designed  Iti  im|wise  any  plan  <ir 
any  jioint  «»f  view  u|M>n  the  scientists  of  the  onintry 

I  want  t«»  Ik-  es|Kvwlly  emphatic  alM»ut  that  l>ecausi»  \iiu  will  Ik?  lold 
!»y  th<»se  who  have  not  l««»ke<l  inl«>  the  matter  tlmt  then-  is  s<ime  effort 
<»n  the  |W4rt  «>f  certain  iienwms.  undesignated,  to  attempt  the  mntrol  «»f 
the  scientifir  life  <»f  thi-  onintry  In  the  natun*  of  the  or^an tuition  that 
IS  <|uite  im|iossib)r  It  was  designed  es|>ecially  to  pn*venl  any  sueh 
thin^'  as  the  <lrvelopmetil  *if  a  Kr^nip  tliat  mi^ht  wish  ti»  do  suih  a  thinj; 
as  that.  Iiet-ausi-  tin-  memliers  an*  electe«l  for  short  |H-rn»«ls  of  turn:  and 
tin-  otfuvrv  I'»r  a  year 

I  hapiKii  t«»  U-  III  Washington  this  vear.  and  I)r  Joiu*s  of  \Vi!»4>»nsiii 
will  U-  ilurr  \\v\\  \far.  and  scimelnKly  else  will  follow  him  as  Clminiuui 
of  M\\r  DivisMii  Tlu-  firK'aniuition  is  pkistir  and  moves  rapitlly.  and 
tlu-rr  Is  nothing'  in  the  nature  of  it  which  would  make  |wissil»lf  a  t^»ernvf 
IkmU       ih\  the  <»ther  liand.  it  does  tiffer  the  scientists  of  the  o»uiitry  a 
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form  of  organization  which  can  be  made  effective  in  a  great  many  wajrs, 
and  that  is  to  be  detennined  by  those  who  wish  to  be  served  and  not  by 
any  one  else. 

You  can  readily  see  that  with  a  group  of  men  in  Washington  represent- 
ing the  different  sciences — men  permanently  on  the  job — you  ma,v  hope 
more  effectively  and  readily  to  accomplish  your  purposes  than  if  you 
have  to  work  through  the  looser  organizations  which  have  heretofore 
existed.  You  have  in  effect,  in  appointing  your  committee  on  coopera- 
tion in  the  Coimcil,  a  permanent  court  representing  you  to  which  we 
can  appeal  for  advice  on  the  subject  of  entomology.  The  Division  of 
Biology  and  Agriculture  is  unique  in  this  respect:  that  we  have  asked 
all  of  the  societies  represented  in  this  Division  to  name  these  Committees. 

Dr.  Parrott  has  told  you  that  the  Council  is  in  a  state  of  development 
and  its  entire  organization  is  such  that  it  may  be  dianged  at  any  time  to 
meet  the  needs  of  the  scientists  of  the  coimtry.  Its  subsidiary  organiza- 
tions are  of  the  same  nature,  and  the  Crop  Protection  Institute  is  of  like 
cfaaiacter.  The  Council  has  no  other  interest  in  this  particular  Insti- 
tute than  to  serve  as  a  means  of  bringing  together  groups  which  we  are 
tdd  had  heretofore  not  been  able  to  get  together.  That  represents  in 
general  one  of  the  large  functions  of  the  Council. 

When  the  matter  of  bringing  this  proposed  Institute  to  the  attention 
of  various  scientific  societies  was  discussed,  I  suggested  that  the  Phyto- 
pathologists  be  considered,  and  it  was  found  that  it  would  be  desirable 
for  them  to  work  in  cooperation  with  the  entomologists.  I  have  been 
t<M  that  the  phytopathologists  have  already,  as  a  society,  endorsed  this 
project,  so  that  if  your  Association  decides  to  do  so  the  matter  will  be 
well  started. 

Already  we  have  had  statements  from  the  Forestry  Committee  that 
they  are  interested  in  this  matter,  and  it  may  be  that  it  would  be  desir- 
able to  include  representation  from  the  foresters,  and  to  extend  it  possibly 
toothers. 

This  represents  peihaps,  the  only  immediate  way  in  which  the  Council 
has  been  of  service  to  the  entomologists  so  far,  but  I  should  like  very 
briefly  to  point  out  to  you  that  there  are  other  connections  which  you 
may  set  up.  One  of  those  has  already  been  referred  to  by  one  of  your 
speakers  in  reference  to  the  protection  of  natural  areas.  The  Ecological 
Society  has  a  Committee  which  has  done  a  large  amount  of  work  in  the 
effort  to  preserve  for  scientific  study  areas  which  are  in  a  natural  condi- 
tion now  but  which  are  very  soon  to  disappear  entirely. 

You  will  at  once  realize  that  conflict  of  interest  may  be  set  up  in 
anything  of  this  sort.  Some  of  those  were  briefly  referred  to.  Some 
organizations  might  want  to  preserve  areas  that  harbored  very  destruc- 
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tivc  parasites,  insects,  fungi  or  other  things.  It  would  be  a  question  to 
decide  whether  it  is  more  desirable  to  keep  that  area  or  to  get  rid  of  that 
particular  group  of  destructive  organisms.  That  would  be  difficult 
unless  you  had,  as  you  have  in  the  Council,  a  congress  of  scientists 
already  established  to  consider  these  matters  for  you.  Always  it  should 
be  the  case  that  if  these  arc  of  groat  importance  they  come  back  to  the 
different  societies  for  final  action  as  they  have  in  the  case  of  this  Crop 
Protection  Institute.  That  should  be  an  invariable  practise  of  the 
Council,  because  as  it  represents  the  societies  it  ought  to  take  ever>' 
precaution  to  see  that  that  representation  of  sentiment  is  as  full  and  as 
exact  as  can  be  obtained. 

I  should  like  very  briefly  to  speak  of  sev'eral  connections  which  you 
might  as  entomologist  set  up  with  projects  in  process  of  organization  and 
which  would  be  of  much  possible  interest  to  you.  One  has  also  been 
briefly  referred  to  here-  that  of  the  relation  between  entomology  and 
forestry.  We  have  a  very  active  and  energetic  forcstr>'  committee 
which  has  now  in  progress  an  extensive  investigation  in  the  Southern 
States  upon  the  reforestation  of  that  region  and  upon  methods  of  sylvi- 
culture. I  should  just  like  to  s|)eak  of  this  for  a  moment  to  indicate 
to  y(ni  how  connections  are  established  and  projects  fnit  under  way. 
This  committee  rqjR'sents  the  American  Forestr>'  Association,  and 
presentwl  to  that  Society  certain  projects  which  it  thought  of  greatest 
mgnifimnce.  Two  of  them  were  the  ones  which  I  have  mentioned. 
In  order  to  l)c  certain  that  the  Council  should  not  undertake  something 
for  which  provision  was  already  maiit*.  after  these  projects  had  been 
projierly  appn»vei!.  I  went  to  the  Chief  Forester  and  explained  the 
sitimlifin  lo  him.  aski*<!  him  if  this  work  dupIicatcHi  the  work  of  the 
Fori»st  SiT\'icx»  and  if  not  dul  he  cxmsider  it  a  desirable  thing  to  under- 
take. Il  was  at  omv  appn)ve<!  by  the  Chief  Forester,  afw!  then  I>r. 
Howe.  CluiiniKin  of  the  Rrs^arch  Kxlcnsion  Division  of  the  Council, 
who  a?vsistt*<!  you  in  the  organization  of  this  Crop  Protection  Institute, 
addn*vs4n!  ihv  S<mlhcni  Pine  (in)wers'  AsjuK*iation  and  nnrivftl  fnmi 
them  a  grant  of  $1().(MN)  for  the  pnisftnition  of  this  pn)jivl 

The  Cluiinnan  of  llie  C<immitlee  tol<l  mr  the  other  <Liy  tluit  already 
fnnn  tlu-  Fori*st  Serxitx*  and  fnim  the  slate  .ser\icx*s  eon trihiit ions  e<|iiiva- 
Icnl  in  lunount  to  what  the  S<iuthern  Pine  (*n)wers  had  omtnlmieil  had 
iK-en  ri*<Yive<! 

This  (\iininilte€  c»n  Forestr\'.  it  seems  to  me.  cxmld  very  pn»iKTly  Ik! 
put  in  reUli<»n  t'»  yniir  C«imnultee  of  Knt«nno|ogy  to  detennine  what 
best  onild  l>e  done  in  the  matter  of  forest  entomology,  if  there  should 
be  things  for  whuh  vou  do  not  alreatly  have  provision,  as  I  judge  to  l>c 
the  case  fnnn  what  has  already  been  suggested. 
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We  have  a  Committee  representing  the  Horticultural  Society,  which 
I  should  think  could  in  many  cases  be  put  directly  into  relation  with  the 
work  of  the  entomologists.  This  Committee  recently  had  a  meeting 
in  Washington  and  has  undertaken  to  determine  the  presence  and  extent 
of  various  kinds  of  fruit  plants  in  the  country  in  order  that  they  may  be 
preserved  and  brought  together  for  better  service. 

The  Committee  on  PhytojJathology  has  already  been  brought  into 
relation  with  the  work  of  this  association  and  the  Crop  Protection 
Institute.  There  may  be  other  connections  which  you  could  set  up. 
If,  so,  the  agencies  are  already  provided. 

We  have  tmder  way  the  organization  of  an  institute  for  tropical 
American  research,  and  recently  in  Washington  we  had  reports  from  the 
men  in  the  Philippines  who  have  been  responsible  for  the  excellent 
development  of  scientific  work  there.  Some  of  our  own  fellow-scientists 
have  spent  as  many  as  eighteen  years  in  the  Philippines  developing  a 
group  of  institutions  which  stand  out  most  prominently  as  an  achieve- 
ment of  American  science. 

It  is  pointed  out  to  us  that  this  country  of  all  large  countries  has  the 
least  knowledge  and  least  connection  wfth  the  tropics  and  that  in  the 
future  the  food  suppUes  and  the  raw  products  in  particular  must  in  a 
largely  increasing  degree  come  from  the  tropics. 

It  was  mentioned,  for  instance,  that  in  this  country  we  use,  as  I  recall 
it.  over  eighty  per  cent,  of  the  rubber  of  the  world,  whereas  Great  Britain 
controls  ninety  per  cent,  of  the  source.  As  you  have  read  in  the  news- 
papers, we  cannot  lay  cables  because  Great  Britain  has  control — entire 
control — of  gutta-percha,  and  it  leads  to  an  international  complication 
simply  because  this  raw  product  is  unavailable  to  us.  Many  such  in- 
stances were  pointed  out. 

We  called  a  meeting  of  representatives  of  the  large  universities, 
musetmis,  and  societies  in  Washington,  to  consider  the  organization  of 
an  institute  for  tropical  American  research.  This  is  being  put  actively 
under  way.  There  is  a  Committee  at  work  on  the  organization  of  this 
institute,  and  we  have  assurance  from  the  Pan-American  Union  and  the 
State  Department  that  the  efforts  will  be  encouraged  in  every  way. 
It  is  certainly  true,  I  should  think,  that  the  entomologists  would  be 
greatly  interested  in  the  organization  of  such  an  institute  as  the  tropical 
American  research  institute. 

We  have  a  Committee  on  Food  and  Nutrition,  whose  work  in  the 
preservation  of  foods  particularly  comes  into  close  connection  with  the 
entomologists. 

There  are  many  of  these  things;  I  have  spoken  merely  of  a  few  in  the 
Division  of  Biology  and  Agriculture.     I  have  done  this  merely  to  direct 
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your  attention  to  the  situation  and  to  ask  your  earnest  support  of  the 
work  r)f  your  representatives  in  the  Council,  which  I  can  assure  has  Ixvn 
of  the  highest  order. 

I  thank  yc»u  very  much  for  the  opportunity  to  present  the  work  of  the 
Division.     ( A|>|>lause) 

President  Wilmon  Newell:  Our  thanks  arv  due  F>r.  McClunv* 
for  this  very  clear  explanation  of  the  work  of  the  National  Research 
Council  and  our  relations})ip  to  it. 

Another  jia]xrr  alonji^  similar  lines  is  that  by  Mr.  W.  C.  O'Kane.  c»n 
"Industrial  Support  for  Scientific  Work." 


INDUSTRIAL  SUPPORT  FOR  SCIBNTinC  WORK 

By  W.  C.  OKaxb.  Pmfkom,  N,  //. 
(\Vilh<Iniwn  for  iiubli<*ation  clsewhea') 
Adjouniment. 

Afternoon  session.  Wetinesday,  l>eiemher  2Q,  tQ20.  j.is  />.  wi. 
Vice-I*residenl  (ff>ss4in!  in  the  Chair. 

VicB-PkKsii»ENT  (lOSSAMO:  We  Will  now  listen  lo  the  Presidential 
Adflress  ''On  the  OrKanization  <»f  Work  in  Ec«»n<imic  Knt<imolo>:y/' 
by  I*residfnt  Newell. 

Olf    THE    ORGANIZATION    OF    WORK    IN    BCONOMIC 

ENTOMOLOGY 

By  Wn.MON  Newkll.  (iatnesvtlle,  Florida 

Considering  ihe  relatively  sliort  jieritKl  dtirin>^  which  our  profes.sion 
has  U*en  adapter!  to  iin|>«irtant  practicad  and  economic  eiuls  its  develop- 
ment  has  Uvn  nwir\'el<nis  It  nuiy  lie  that  iKt-ausi*  of  this  >;n»wth  work 
in  ei^»n«iinu-  enl«nnolo>»y  is  n<it  as  thoniU):hly  or):anizc*<l  as  in  Mime  «»f 
the  older  pmfessions  or  vocations  The  time  has  undtyuhtolly  arnvi-*! 
when  we  must  ^'ive  thmi^htful  attention  to  sn  c^iMirdinatin^  and  orKanir- 
in^  our  activities.  Iioth  as  individuals  and  as  ^nniiis  n(  individiuds.  as  t<> 
platv  <»ur  pn»fi'vsion  on  tluit  hi>;h  plane  which  its  usefulness  to  s«iiiel\ 
justifies 

Mueh  is  implied  in  the  tenn  ''or^janiration**.  In  reality  it  oivers 
everMhinj:  m  the  ent(im(»lo^ieal  field  fmm  tt«chin>:  a  student  the  pnn- 
ci|iid  pjirts  «»i  the  >:nissh< hurt's  aiuit  nny  t«»  the  management  i»f  relativelv 
lar^e  and  momeiitmis  undertakinvs.  stuli  as  eniduiAtin^  an  injunmis 
ifUii*et  t»r  excluding  fonn>»n  |iests  twm  our  countrv'. 
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The  present  status  of  work  in  economic  entomology,  taking  the  United 
States  as  a  whole,  must  appeal  to  the  student  of  organization  as  being 
somewhat  chaotic.  Various  state  agencies,  such  as  experiment  stations, 
boards  of  entomology  and  hcMticulture,  state  departments  of  agriculture 
and  plant  boards  are  working  on  entomological  problems;  in  many 
instances  without  adeqtiate  funds  and  in  most  instances  in  ignorance  as 
to  whether  the  same  problem  is  being  investigated  by  other  state  workers, 
by  the  Bureau  of  Entomology  or  by  both.  At  the  same  time  we  find 
the  Bureau  of  Entomology  establishing  field  laboratories  throughout 
the  coimtry  for  the  study  of  various  insect  problems,  some  of  the  latter 
almost  national  in  scope  but  many  of  them  also  local  in  character.  The 
state  entomological  workers  in  the  states  where  these  laboratories  are 
located  are  not  infrequently  in  ignorance  of  the  particular  objects  sought 
by  the  federal  investigators  and  may  even  be  ignorant  of  the  major  lines 
of  effort  or  the  problems  being  pursued.  It  may  easily  happen  that  both 
state  and  federal  entomologists  may  work  upon  the  same  problem, 
entirely  without  co-operation.  Is  this  condition  conducive  to  securing 
the  maximimi  of  efficiency  and  useful  results  with  a  minimum  expendi- 
t\ire  of  time  and  resources? 

The  speaker  is  convinced  that  there  is  room  for  vast  improvement 
along  these  lines  and,  what  is  more  important,  improvement  must  be 
made  in  this  direction  if  the  entomologists  are  to  maintain  a  prestige 
which  will  compare  favorably  with  that  earned  by  workers  in  other  lines 
of  agriculture. 

The  entire  question  of  organization  and  all  that  it  implies  is  a  very 
broad  one  and  we  cannot  hope  to  do  more,  in  this  brief  essay,  than  to 
direct  your  attention  to  some  aspects  of  organization  in  the  entomologi- 
cal field.  This  we  propose  to  do  with  reference  to  (1)  the  individual 
worker,  (2)  workers  in  other  lines  of  agriculture,  (3)  major  projects  and 
(4)  the  relationship  between  federal  and  state  workers. 

1.    The  Individual 

It  is  not  our  purpose  to  discuss  the  work  of  the  teacher  of  entomology 
for  the  same  pedagogical  principles  apply  here  as  in  the  teaching  of  other 
biological  subjects.  Neither  do  we  include  in  oiu*  field  of  discussion 
the  entomologist  per  se,  meaning  by  this  the  person  who  pursues  the 
study  for  the  primary  purpose  of  securing  entomological  information 
without  particular  regard  to  its  economic  application.  The  primary 
requisite  for  such  an  entomologist  is  time  in  which  to  pursue  his  labors. 

It  is  with  the  organization  of  entomological  work  of  an  economic 
nature  that  we  are  now  concerned,  for  oiu*  profession  takes  on  certain 
aspects  of  business  in  that  the  information  we  seek  or  impart  is  to  be 
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applied  to  practical  ends;  if  not  in  the  immediate  future,  then  ultimately. 
Knowledge  such  as  we  use  may  be  compared  to  the  stock  in  trade  of  a 
commercial  house  in  that  it  should  be  readily  available  when  needed  or 
called  for.  If  we  find  there  is  a  coming  or  growing  demand  for  certain 
information  which  we  do  not  have  in  stock  good  business  practice 
demands  that  we  proceed  to  ''stock  up**:  in  other  words,  acquire  the 
needed  information,  usually  by  research  methods.  Our  research  pro- 
jects, unlike  those  of  the  entomologist  per  $e,  must  in  most  cases  be  com- 
pleted within  a  sjiecified  time  and  the  *'goods  delivered**  when  they  are 
needed.  Research  along  the  lines  of  economic  entomology  must  there- 
fore r.Tognize  the  time  factor  and  he  who  pursues  such  investigations 
leisurulv  and  unthcnit  ha\nng  in  view  definite  accomplishments  within  a 
sj)ecified  time  is  neglecting  one  of  the  cardinal  principles  of  success. 

The  organization  of  the  individual  entomologist's  work  is  mainly  a 
question  of  jwrsonal  efficiency  and  many  factors  play  a  part  in  it. 
The  proper  selection  of  prf)blems  U[X)n  which  to  work  often  determines 
whether  a  year  or  more  of  time  is  advantageously  used.  The  need  of 
the  day  is  clearly  for  entomological  results  that  admit  of  i)ractical 
api)lication.  This  is  the  object  of  economic  entomology  and  the  worker 
must  needs  guard  against  devoting  his  time  and  efforts  to  pn>blems  which 
are  not  of  prime  eixmomic  imix>rtance. 

No  ect)n<imic  entomologist  can  ever  say  that  his  day's  work  is  **done*' 
for  if  he  considers  it  as  finished  it  is  liut  proof  that  he  has  failed  to  sec 
the  opfxirt unities  all  anmml  him  for  exixrrimcmtation.  for  ser\'ice  to  tho 
fAihlic  and  for  extension  of  entomological  knowledge.  The  amount  of 
work  ct)nfronting  every  entiimologist  is,  for  all  practical  |nir|)0«es. 
infinite  and  a  fine  distinction  is  therefore  ne<x'SSiir\'  lx'tu*cen  those  tasks 
which  are  most  fruitful  or  imjiortant  fmm  the  stamljKMnt  of  practical 
results  an<l  those  which  «in  Ik;  defemtl,  or  even  eliminate^!,  without 
regn*ttal)le  ttinM*<|Ufnci*s.  *'I)o  not  jiut  off  until  tomormw  what  can 
Ix'  doru-  lixlxiy"  is  a  rule  which  am  rarely  lie  applietl  by  the  t*conomic 
entofn<»lo^:ist.  Instead,  his  rule  must  Ixv  **I)o  those  things  tcnlay 
which  arc  most  im|)ortant  tcxlay.**  No  efiidcnt  entoTn<»logist  commences 
his  i\ii\\  work  without  having  in  mind  a  definite  plan:  a  cxmce|)tion 
of  what  IS  to  U-  accompltsheil  Tnu*.  numy  unexiKvte<l  things  may 
develop  to  pnvent  the  execution  of  that  plan  and  the  lattiT  must  Ik* 
ixmstanlly  narmn^td  and  nadjiisletl  as  the  day  |ja.sscs.  Imt  a  definite 
aim  IS  the  first  rc<iuisiic  for  definite  aa^wnphshments. 

Frtx'doin  fn»ni  w<irry  over  j^ersonal  financial  affairs  is  one  <»f  the  most 
tmiMirtant  i*ss4nnals  for  go^xl  results  fnwn  tlu!  indivithial  worker.  Such 
a  o»n<lilion  pn*sunu*s  ade<|uate  salaries.  Salaries  of  entofnoU>gists  are. 
at  the  present  time.  inadct|uate.      It  may  be  argued  that  they  are  as  good 
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on  the  average,  as  those  enjoyed  by  university  professors  and  others 
whose  duties  require  similar  training  and  experience.  It  must  be 
remembered,  however,  that  the  services  of  the  economic  entomologist 
possess  a  definite  commercial  value,  a  value  in  most  instances  many 
hundredfold  in  excess  of  his  compensation.  The  salaries  of  our  best 
entomologists  should  compare  favorably  with  the  incomes  of  oiu*  best 
ph3rsicians  and  lawyers  and  the  salaries  of  yoimger  entomologists  or  those 
in  subordinate  capacities  should  be  gradtiated  accordingly.  The  action 
of  this  association,  at  its  last  meeting,  in  establishing  a  standard  of 
values  for  entomological  services  was  a  step  in  the  right  direction.  It 
mtist  be  remembered,  however,  that  there  are  many  entomologists  who 
are  still  "pegging  away"  at  imimportant  tasks  and  others  who  are 
"marking  time"  on  important  projects.  Naturally  the  public  does  not 
appreciate  their  efforts  and  lack  of  definite  accomplishments  by  them 
only  tends  to  minimize  the  value  of  services  rendered  by  the  profession 
as  a  whole.  It  is  also  true  that  as  economic  entomologists  we  have 
not  yet  accomplished  any  really  stupendous  tasks :  tasks  of  such  economic 
importance  as  to  be  the  subject  of  comment  and  commendation  by  the 
public  generally.  When  we  do,  we  can  talk  with  better  grace  about 
higher  salaries. 

While  on  this  phase  of  our  subject  we  wish  to  remind  the  student  of 
personal  efficiency  that  he  will  find  a  wealth  of  wholesome  advice  and 
inspiration  in  that  masterful  address,  "The  Day's  Work,"  delivered  by 
President  O'Kane  before  this  Association  one  year  ago. 

2.    Workers  in  Other  Lines  of  Agriculture 

In  our  relationships  with  other  agricultural  workers  we  have  vast 
opportunities  for  improvement.  We  have  been  too  prone  to  regard  an 
insect  problem  as  one  for  the  exclusive  attention  of  the  entomologist. 
Primarily  and  in  so  far  as  the  form,  habits  and  biology  of  the  insect  is 
concerned,  it  is  but  in  the  practical  application  of  entomological  informa- 
tion much  other  knowledge,  presumably  supplied  by  workers  in  other 
lines,  is  always  necessary.  The  tendency  of  all  scientific  workers  has 
undoubtedly  been  too  much  in  the  direction  of  specialization.  What 
we  should  do  is  not  to  consider  a  problem  as  an  "entomological"  or  a 
"chemical"  or  a  "pathological"  one  but  to  consider  it  collectively,  from 
the  standpoint  of  all  the  scientific  questions  involved  and  bring  to  bear 
upon  it  the  combined  knowledge  and  experience  of  the  entomologist 
and  the  plant  pathologist,  agronomist,  soil  phj'^icist  or  whatever  other 
specialist  is  able  to  furnish  information  or  experience  contributing  to 
its  solution. 
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We  have  also  failed,  in  the  ^Titer's  opinion,  to  recoj^nize  and  apply 
suflTiciently  broad  principles  of  insect  prevention  or  **entomological 
hyi^ienc."  In  most  problems  of  this  character  workers  in  other  linos 
must  be  called  into  consultation  or  even  active  partici|)ation.  The 
pre\'ention  of  insect  outbreaks  invariably  involves  questions  of  crop 
rotation  in  which  the  afn^nomist  is  concerned  or  practices  of  pruning  or 
orchard  management  with  which  the  horticulturist  is  concerned  and  not 
infrequently  problems  of  fertilization,  soil  management  and  plant 
patholog>'  are  involved.  A  broader  viewpoint  and  more  liberal  practice 
in  these  matters  are  much  to  be  desired. 

li.     Major  Projkcts 

Devcloimients  within  recent  years  have  made  it  necessar\'  for  entomol- 
ogists to  engage  in  undertakings  involving  the  serxices  of  many  indi\nd- 
uals.  Problems  in  plant  quarantine  8er\'i(X'.  the  contml  of  a  serious 
pest  over  a  large  area,  the  eradication  of  introduced  insects,  which  ha\*c 
become  establishal :  all  call  for  organizations  of  workers  far  in  excess 
of  what  was  even  da»amed  of  by  the  entomologists  of  twenty  years  ago. 
These  big  undertakings  have  amK*  u\nm  us  quickly,  in  some  cases  almost 
overnight,  and  we  hiive  not  yet  reachetl  a  standardized  plan  or  Imsis 
of  organization  for  them  The  handhng  of  such  problems  is  not  unlike 
that  <»f  lumdling  n  big  fartor\'.  with  its  various  de})artments.  or  a  big 
conmiemal  entcrjirisc.  Organization  in  entomological  work  is  only 
in  its  Ix'ginning  aiulit  is  a  subject  to  wliich  we  must  give  careful  thought. 

A  major  project  in  any  liraneh  of  applied  entomology  must  have  the 
monil  supiMirt  of  the  inililir.  <»r  at  least  tliat  jjortion  of  the  (niblic  directly 
atleetcil  by  it  Nf»  organization,  for  example,  ixiuld  ho|je  to  eradicate 
mn  insert  enemy  of  a  staple  cTt>p  unless  the  effort  were  su|>|X)rted  by  the 
pHKluixTs  of  the  en )ps  subje<*t  to  attack.  Ihiblie  supfK^rt  arises  from  a 
knowletlge  <»n  the  jjart  of  the  jiublic  of  the  merits  of  the  undertaking. 
Sometimes  these*  are  re<x>gnized  thnnigh  a  thn^atenetl  calamity,  the 
nature  of  which  is  known  ti»  all  In  other  instamx^s  tliis  knowledge 
is  the  dire<n  result  of  eductition  liut  there  must  always  exist  a  a»nviction 
tiiat  the  uiHlertaking  is  a  netx»ssity 

Ample  resourcx's  m  the  way  of  funds  for  carr\*ing  thnnigh  the  pn)|iosed 
pn>gram.  together  with  adc*({uate  laws  and  jjolicx?  n'gulations  are  prime 
IK-resMties 

iHililu-  c-ontideiKx*  in  entomolf»gical  work  has  frequently  lieen  seriouslv 
imjiaire*!  bv  fatluri*  of  the  w<irkers  themselves  to  eliminate  the  ptjssibility 
an<l  pn>ljability  of  insert  jn-sts  lieing  dissc*minated  l>y  their  own  artivi- 
tits.  It  IS  always  diflunilt  for  a  pnjjjcrty  owner  to  umlerstaiul  why  it  is 
unsafe  for  him  to  do  cxTtain  things  when  it  is  **all  right'*  for  an  entomol- 
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<^;ist  or  inspector  to  do  the  same  things.  We  regret  to  say  that  there 
have  been  instances  of  entomologists  transporting  living  specimens' 
of  an  injtirious  form  into  non-infested  territory  for  the  purpose  of 
conducting  experiments  with  them!  Failure  to  exercise  every  precau- 
tion to  prevent  the  spread  of  injurious  insects  by  the  entomological 
workers  themselves,  quickly  destroys  public  confidence,  the  first  requisite 
for  public  support. 

There  must  be  division  and  subdivision  of  the  working  force  into 
groups  or  departments,  each  group  specializing  upon  some  particular 
phase  of  the  problem  or  undertaking;  yet  the  work  of  all  groups  must 
be  correlated  without  perceptibly  overlapping. 

Conferences  between  the  chief  executive  and  the  division  or  depart- 
ment heads  should  be  held  frequently,  not  only  for  the  ptirpose  of  dis- 
cussing routine  matters  and  thus  keeping  all  familiar  with  the  general 
work  of  the  organization  but  also  to  consider  special  problems  of  practice 
or  policy.  A  wise  executive  will  seek  expression  of  opinion  from  his 
department  heads  and  give  consideration  to  their  views,  even  though 
final  decision  and  the  responsibility  therefor  rests  with  him.  In  a  sense, 
the  relations  of  chief  and  minor  executives  should  be  those  of  general 
and  staff.  In  like  manner  conferences  should  be  frequently  held  be- 
tween department  heads  and  their  subordinates  and  so  on  down,  imtil 
every  member  of  the  organization,  no  matter  how  humble  his  position, 
has  been  reached. 

With  all  of  these  conditions  fulfilled  the  success  of  the  organization 
itself  will  depend  upon  many  things  which,  at  first  thought,  may  appear 
to  be  relatively  unimportant.  The  first  of  these  is  morale,  something 
which  is  hard  to  define  and  still  harder  to  create.  Morale  does  not 
exist  unless  the  workers  are  men  of  high  moral  character,  honest,  con- 
scientious and  good  citizens.  This  requirement  is  of  even  more  im- 
portance than  technical  training  for  the  particular  work  in  hand. 
Perhaps  one  of  the  greatest  factors  in  morale  is  leadership  and  all  that 
the  word  implies,  for  the  workers  must  have  implicit  confidence  in  their 
leader,  his  ability,  integrity  and  sense  of  justice.  He  must  see  to  it 
that  there  is  no  partiality  as  between  employees,  that  promotions  are 
made  on  merit  and  ability  regardless  of  the  employee's  technical  training 
or  collegiate  degrees.  Of  equal  importance  is  the  prompt  elimination 
from  the  force  of  all  those  who  are  luifit  either  through  ignorance,  lazi- 
ness or  personality.  The  selection  and  assignment  of  executives  in 
minor  positions  is  also  of  importance  as  these  officials  are  in  closest 
touch  with  the  actual  workers  and  must  reflect  in  large  degree  the 
policies  and  attitude  of  those  higher  in  command.  Personal  contact 
between  field  force  and  headquarters  is  a  vital  factor,  for  leadership  is 
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largely  a  matter  of  confidence,  based  on  p)ersonal  contact  and  experience. 
•  Employees  from  the  lowest  to  the  highest  should  be  given  opportimity 
to  offer  their  suggestions  and  to  confer  with  fellow  workers  and  leaders. 
It  must  be  remembered  that  the  himiblest  workman  in  a  factor\*  may 
make  an  im]x)rtant  invention  or  a  marked  improvement  in  manufacttu*- 
ing  methods:  in  the  same  way  the  humblest  field  worker  may  find  the 
solution  of  difficult  problems  or  a  1  etter  method  which  may  go  far 
towards  insuring  the  success  of  the  undertaking. 

Admitting  to  the  organization  persons  who  receive  their  appointments 
for  reasons  of  political  expediency,  whether  such  persons  be  competent 
or  not.  will  quickly  destroy  the  morale  of  any  force  of  workers.  Justice 
and  a  ''square  deal"  are  perhaps  more  instrumental  in  maintaining  morale 
than  any  other  factors.  The  tmpkncis  must  have  enthusiasm;  not 
the  bombastic  kind  but  that  kind  which  manifests  itself  in  duty  well 
performed,  in  a  firm  belief  in  the  merits  of  the  project  and  confidence  in 
its  ultimate  success.  A  certain  measure  of  responsibility  must  also  rest 
upon  each  individual  worker.  He  must  be  held  responsible  for  the  ac- 
complishment of  certain  definite  things,  either  great  or  small,  but  must, 
at  the  same  time,  feel  assured  that  he  will  receive  credit  for  what  he 
accomplishes  as  a  factor  txmtrilmting  to  his  future  promotion. 

An  executive  can  well  afford  to  be  over-liljeral  with  his  subonlinates 
in  the  matter  of  "credit."  for  any  accomplishment  which  reflects  credit 
u|)on  a  memlKT  of  his  organization  reflects  credit  uix)n  himself  as  well. 

Authority  must  Ix*  tx*ntralize<l.  WTien  different  agencies,  such  as 
the  state  and  fe<lcnil  goveniments.  work  in  coo|)eration.  the  activities 
of  lx)th  should  Ixr  dinxted  by  one  and  the  same  executive.  By  this 
means  are  tiuplications  of  effort,  waste  of  funds  and  ]Hrtty  jealou.sies 
eliminated. 

Scientific  research  must  go  hand  in  hand  with  the  actual  application 
of  repressive  or  ctmtrol  measures  and  should  keep  patx*  with  the  latter. 
Until  re<x*nl  years  eiJtoin<>l<»gi.sts  have  held  cjuite  teimci<»usly  to  the  cxjn- 
tentmn  that  th<»n»ugh  life-hi.stor\'  studies  sh<iuld  pretx-^le  practically 
all  attempts  at  ctintn)l  or  repressive  measun*s  and  even  tcxlay  we  can 
sc^e  evuleniY  of  this  U^lief  in  the  attitu<lc  of  some  entomologists  towards 
the  hirger  entomological  problems  cxmfnmling  us.  While  we  do  not 
wish  to  In-  understiKxl  as  disitninting  in  the  least  the  value  of  snich 
knowlnlge.  nevertheless  it  does  not  net^^ssarily  follow  that  a  large-scale 
attempt  lottmtn»l  <irenidicateaii  insci-t  jn^st  must  wait  uixm  the  ac(]ui' 
sition  of  all  desirvtl  inftirmation  amceniing  its  biolog>'.  imrasites.  etc. 
It  must  U-  admittt^l  that  all  jK^ssible  or  available  infoniuition  in  ffgani 
to  a  i)ist  IS  desirable  and  a  tvrtain  amount  is  neix-ssiir\'  for  intelligently 
handling  an  eradication  or  ctmtrol  project  but  to  hold  a  pn»ject  in  abey- 
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ance  while  scientific  investigators  are  piirsuing  research  work  would  in 
some  cases  mean  that  the  attempt  woiild  be  foredoomed  to  failure  for 
if  the  insect  is  pennitted  to  have  its  own  way  while  the  investigators 
pursue  their  labors,  it  occupies  new  territory  or  increases  to  such  an  extent 
as  to  make  the  proposed  imdertaldng  impractical  of  accomplishment 
because  of  prohibitive  expense.  It  is  much  as  if  an  army  were  to  per- 
sistently refuse  to  attack  the  enemy  imtil  all  details  of  the  latter's  position, 
strength,  weapons,  fortifications  and  reserves  are  known.  Like  the  army 
in  war,  we  mtist  rush  to  the  attack  without  waiting  to  be  sure  we  will 
win.  To  know  that  we  have  a  "fighting  chance"  is  sufficient  warrant 
for  putting  forth  our  strongest  efforts  and,  as  in  other  wars,  the  advant- 
age is  with  the  side  which  takes  and  holds  the  offensive. 

The  directors  of  any  project  involving  the  expenditure  of  relatively 
large  amoimts  out  of  the  public  treasury  and  affecting  in  an  economic 
way  large  numbers  of  citizens  mtist  take  the  public  into  their  confidence. 
Judicious  but  truthful  publicity  is  therefore  a  necessity.  The  admission 
of  temporary  failures  and  the  acknowledgement  of  mistakes  are  as 
important  as  supplying  to  the  public  information  pn  the  encouraging 
features.  This  policy  of  taking  the  public  into  oiu-  confidence  inspires 
belief  in  our  honesty  of  purpose  and  prevents  the  development  of  that 
suspicion  with  which  the  layman  or  the  public  is  so  apt  to  regard  work 
involving  scientific  men  or  the  expenditure  of  public  funds.  Publicity 
must  emanate  from  headquarters  rather  than  from  operatives  in  the 
field.  The  reasons  for  this  are  obvious.  At  the  same  time,  information 
must  be  of  such  a  nature  as  to  avoid  the  appearance  of  being  "propa- 
ganda" in  the  sense  that  the  word  is  now  taken,  namely,  an  attempt 
to  create  sentiment  for  or  against  an  tmdertaking.  It  is  needless  to  say 
that  no  feature  of  the  work  should  be  so  manipulated  as  to  forward 
personal  interests.  Even  the  appearance  of  such  a  condition  should 
be  carefully  avoided.  For  a  nursery  inspector,  for  example,  to  own  stock 
in  a  nursery  is  to  at  once  raise  a  suspicion  in  the  minds  of  the  public 
as  to  his  loyalty  and  to  raise  in  the  minds  of  the  nurserymen  a  question 
as  to  the  sincerity  of  purpose  behind  the  entire  niu-sery  inspection  ser- 
vice. 

In  an  extensive  imdert^king  the  executive  or  directing  official  occupies 
the  most  responsible  place.  On  his  character  and  conduct  to  a  great 
extent  depends  the  morale  of  the  working  force.  He  must  be  patient 
with  employees  and  citizens  alike,  he  must  be  familiar  with  all  branches 
of  his  organization,  firm  in  dismissing  those  employees  who  are  imfit 
or  who  commit  any  moral  error,  yet  exceedingly  charitable  in  the  case 
of  mistakes  which  are  made  through  ignorance  or  inability  but  with  the 
best  of  motives.     In  the  enforcement  of  laws  and  regulations  he  must 
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be  fttirless.  yet  not  foolhardy  and  must  remember  that  the  fnicccss  of 
an  entire  undertaking  is  sometimes  jeopardized  by  a  too  zealous  activity 
in  brinjjinj;  about  jjunishment  for  Eolations  which  in  themselves  are 
relatively  devoid  erf  serious  consequences.  Perhajjs  the  greatest  difli- 
culty  which  the  conscientious  executive  has  to  face  is  that  of  relinquish- 
ing^ many  duties  to  his  subordinates  with  the  feeling,  {lerhaps.  that  he  can 
|x?rform  them  just  a  little  bit  better  than  can  some  one  else.  The  general 
manager  of  a  railroad  system  cannot  also  Ix;  dispatcher  and  train  con- 
ductor and  the  entom<»logical  executive  must  delegate  to  sulxinlinates 
many  duties  which  he  probably  can  attend  to  better  than  they.  The 
executive  himself  must  some  day  give  way  to  another  and  an  efficient 
organization  re<|uires  that  ever\'  man  in  it  should  Ixr  prefjartxl  and 
qualified  to  step  into  the  place  of  the  man  higher  up,  including  the  place 
of  the  exei-utive  himself.  IX*tail$  and  nnitine  matters  must  go  to  sub- 
ordinates. If  the  latter  cannot  perform  these  tasks  they  should  Ixr 
taught;  if  incajiable  of  l)eing  taught  they  should  Ik*  replaoeil  by  more 
comjietent  oni^s.  One  lj»uried  in  a  mass  of  details  loses  penqx!Ctive. 
The  head  of  a  br^e  working  organization  not  only  must  n*>t  lose  per- 
siiective;  he  must  have  the  leisure  in  which  to  cn.*ate  a  fonii'anl  |)ers|iec- 
tive  and  see  far  Ix^yond  the  tasks  and  plans  of  tcnlay. 

4      Statk  and  Fkukral  Workkrs  in  Entomouh;v 

This  phasi*  of  <iur  subject  is  one  which  the  sjK^aker  appnjaches  ninth 
some  hfsitiiiuy.  It  is  a  subject  fretjuently  <lis<nsse<|  by  the  state 
workers  on  the  one  luuul  and  by  the  fi-ilenil  workers  on  the  other  but 
rarely  by  lM»ih  together  Hei  ausi*  a  sul»jett  nuiy  \}v  considere<l  by  some 
as  inon*  <»r  less  *Mtli<*ale"  is  not  neeessiirily  a  reas«»n  fc»r  ignoring  it. 
It  may  als«)  U-  a  vital  subject  Tmth  is  the  kxsis  of  all  |)erfect  under- 
stiiiiding  and  when  one  knows  the  fads  and  motivc*s  aduating  another 
in  Ins  attitude,  a  c<inun<ni  ground  «»f  uiKlerstaiuling  is  shortly  arhvi'tl at 
If  the  preM-m  diMiissmn  has  any  piir|)os4*  at  all.  it  is  that  of  making  a 
plea  for  more  i»erferl  eoojiemtion  and  ctjonliiuitioii  of  all  the  agencies 
engaged  \u  ec-onomic  entomologiad  work  At  the  risk,  therefore,  of 
iiiNoking  S4>fne  rntieism,  the  sjieaker  ventures  to  touch  ujion  wliat 
ai>j»tars  to  him  to  Ik*  vital  phases  <»f  the  relationship  Intwivn  fe<leral  an<l 
stale  Workers  in  eo»n<»inie  entomology 

That  this  relationship  is  at  present  by  no  means  ideal  will  doubtless 
\iv  ly^u^'iU'A  by  all  Hy  this  we  c|o  not  mean  to  infer  that  there  is  a 
feeling  oi  antagomsin  or  jeahnisy  Ijelwit-n  these  twf»  gniuiis  of  workers 
for  sut  h  IS  s<l!-<-videntl\  not  the  ease.  Rather,  these  two  gnnijis  arc 
the  \  u  linis  of  einiimstaruvs  f<ir  which  they  an*  only  in  |>art  resjKHisible. 
if  ifuleid  they  are  really  resjjonsible  at  all.     We  Imve  alrea<ly  referrwl, 
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in  our  introduction,  to  the  unnecessary  duplication  of  work  by  these 
agencies  and  to  the  manner  in  which  problems,  essentially  local  in  charac- 
ter, are  sometimes  handled  by  the  federal  Bureau  of  Entomology  to  the 
embarrassment  or  impediment  of  the  state  workers.  The  rapid  expan- 
sion of  the  Department  of  Agriculture  has  many  times  resulted  in  the 
Department  taking  up  problems,  for  the  common  good,  in  states  where 
the  legislatures  either  could  not  or  would  not  provide  facilities  for  doing 
so.  There  has  also  been  an  insistent  demand  that  the  federal  govern- 
ment assume  the  role  of  patron  to  the  end  that  state  legislatures  may 
"conserve"  the  state  funds. 

The  Bureau  of  Entomology  should  function  mainly  in  a  regulatory 
and  advisorx*^  capacity,  should  be  the  "central  supply  station'*  for 
entomological  knowledge  and  council,  a  clearing  house  for  experimental 
results  and  an  institution  to  cope  with  those  problems  which  involve 
activities  clearly  extending  beyond  the  borders  of  any  single  state. 
For  the  Bureau  to  establish  field  laboratories  for  the  study  of  problems 
largely  or  entirely  local  in  character  is  to  draw  attention  of  the  public 
away  from  the  field  and  activities  of  the  state  institutions,  to  the 
detriment  of  the  latter.  With  the  inception  of  a  federal  laboratory  in 
any  locality  the  growers  come  to  expect  greater  things  from  the  federal 
undertaking  than  can  possibly  be  realized.  The  publicity  attending 
the  establishment  and  maintenance  of  such  field  laboratories  or  stations 
creates  in  the  minds  of  legislators  an  inclination  to  let  the  government 
solve  local  problems  and  they  accordingly  make  this  the  excuse  for  not 
properly  supporting  their  own  state  institutions.  The  speaker  has  in 
mind  the  case  of  a  field  laboratory  established  by  the  Bureau  for  the 
study  of  tobacco  insects.  The  tobacco  growers  of  the  State  in  which 
this  field  station  is  located  have  come  to  look  upon  this  station  as  their 
only  sotu-ce  of  information  on  insects  affecting  tobacco.  They  do  not 
apply  to  their  state  entomologist  for  help  or  information  or  even  to  their 
State  Experiment  Station  or  Extension  Service  for  assistance  along  any 
line.  Consequently  they  have  no  interest  in  their  state  institutions, 
their  representatives  in  the  legislature  have  none  and  oppose  appropria- 
tions for  agricultural  work  of  all  kinds  and  the  entire  state,  including  the 
tobacco  growers  themselves,  suffers  the  consequences. 

It  is  no  more  logical  for  the  Bureau  to  establish  and  conduct  field 
stations,  exclusively  under  its  own  management  and  direction,  for  the 
study  of  a  certain  insect  or  the  insect  enemies  of  a  certain  crop,  than  it 
would  be  for  the  Department  of  Agriculture  to  establishment  agricul- 
tural colleges  in  competition  with  those  now  in  operation  by  the  several 
states,  appoint  their  faculties  and  direct  their  operations  exclusively 
from  Washington.     We  do  not  wish  to  be  understood  as  contending 
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that  the  Department  of  ARriculture  should  not  conduct  research  or 
investigational  work.  It  is  necessar\'  for  the  Department  to  engage  in 
certain  kinds  of  research  work  in  order  that  its  policies  and  advice  may 
be  based  ujxm  accurate  knowledge  and  correct  principles  but  when  thtt 
investigational  work  touches  directly  the  agricultural  interests  or 
practices  of  any  state,  the  Department's  effort  should  be  through  the 
state  institutions  and  state  agencies.  Such  a  course  would  greatly  aid 
these  institutions,  would  bring  added  prestige  to  entomological  investi- 
gation and  would  in  no  wise  react  in  the  detriment  of  the  federal  bureau. 
On  this  aspect  of  the  question  jK^rmit  us  in  quote  from  no  less  an  authority 
than  Professor  L.  H.  Bailey: 

**  .  .  .  every  movement  that  tends  to  weaken  loca!  resfxmsibility 
and  initiative  is  a  distinct  menace  to  the  jx^ople  Whenever  the  peofile 
are  taught  to  look  Ixryond  their  own  institutions  to  fetleral  institutions 
alone,  they  lose  opportunity  and  |X)wer  to  help  themselves!  The 
people  and  the  states  are  at  fault  in  calling  to  Congress  when  they  should 
call  first  to  their  legislatures."* 

One  may  pnijierly  ask:  **\Vliat  is  more  natural  than  for  the  i^eople 
to  l<K>k  to  the  federal  government  rather  than  to  their  own  institutions 
when  the  federal  government  itself  enctmrages  this  attitmle*'** 

It  will  iH.Tha|)S  1k»  sai<l.  in  reply  to  these  cxmtentions.  that  many 
entomological  pn>blems  must  \k*  studiei!  in  different  states  and  sections 
in  onler  that  reliable  conclusions  may  lie  drawn.  This  is  true  Imt  the 
regional  <lata  nee<letl  c*an  Ir*  secun*d  as  ri*adily  and  as  cheaply  through 
the  state  institutions  and  fn^tiucntly  will  Ik*  rnori*  U'liable  than  if 
secureti  by  sjiecuil  invi*stigators.  often  unf«imiliar  with  local  c^mditions, 
sent  out  fn>m  Washington.  The  objection  nuiy  also  lie  offere<!  that  the 
fi*<!cnil  Huri'au  must  s«»mclimes  investigate  c»r  otlieruise  deal  with  insect 
pn»blems  or  outbreaks  when  the  state  in  which  these*  <KTur  does  not 
pn)vide  the  funds  for  *loing  it.  jwirticularly  when  the  insi^ct  is  one  which 
may  priscntlv  mvadc  other  stales  Such  insiaiux^s  S4»metimes  involve 
iiiMt  t  pests  of  the  m<»st  (langennis  miture.  as  witness  the  riMvnt  ap|>earanix» 
of  the  Mexican  l)ean  l)eetle'  in  Alal>anui.  and  in  such  cirdiinstamrs 
fe<leral  help  sliouM  o>me  cjuickly  and  unfailingl> 

It  w<»\ilcl  apjiear  that  the  pmblem  of  oionliiwtKin  hen*  presentinl  could 
!»•  M»lved  by  either  <»f  thni*  plans  •!»  for  the  feiferal  ^i»venHnent  to 
placv  (x-rtain  of  its  funds  at  the  disjjosiil  of  the  state  agencies  s-ubject. 
of  o»urv.  to  the  cinuhict  of  the  pnijivt  atid  the  jHTvinnel  of  thos«*  en- 
gaged in  It  meeting  the  appn^val  of  the  fed<Tal  autli4»rities.  i2)  by  tlie 
feflenil  ^:t»vennnent  pbcing  its  own  agents  at  the  S4-r\i«v  of  tht-  *tate 
authorities  or  (.'<»  bv  fi*«leral  agents  working  in  c  los**  ctwijH-ratioTi   and 

iiiml^Stati«»n'»,  .May  '2S,  IWIT  ^h^iinkmit  torrupt^i  \\i\U 
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tinder  a  uniform  plan  with  state  agents,  although  continuing  to  be 
directly  responsible  to  the  head  of  their  own  Bureau. 

In  very  recent  years  there  has  come  a  new  and  striking  development 
in  entomological  practice,  that  of  earnestly  attempting  the  eradication 
of  injurious  forms.  This  definite  type  of  activity  is  not  confined  to  the 
entomological  field,  for  numerous  campaigns  to  eradicate  plant  diseases 
are  tmder  way  and  veterinarians  have  demonstrated  their  ability  to 
successfully  prosecute  the  work  of  eradicating  an  animal  parasite,  the 
cattle  tick.  These  various  eradication  projects  have  been  taken  up 
independently  by  different  agencies,  both  federal  and  state,  without 
any  apparent  attempt  at  coordination  and,  we  fear,  with  a  none  too  clear 
appreciation  of  the  principles  involved.  Whatever  these  principles 
may  be,  they  are  the  same  for  all  eradication  projects;  the  latter  differ 
only  in  details  according  to  the  form  or  habits  of  the  organism  being 
dealt  with.  Does  it  not  seem  that  the  time  has  arrived  when  the  prin- 
ciples underlying  successful  eradication  work  should  be  clearly  entm- 
dated  and  that  certain  workers  should  qualify  as  * 'eradication  experts," 
regardless  of  whether  the  eradication  problems  involve  insect  pests, 
plant  diseases,  animal  parasites  or  infectious  diseases  of  domestic  ani- 
mals? Perhaps  it  would  be  regarded  as  visionary  to  suggest  that 
"bureaus  of  eradication"  be  established  to  deal  with  these  projects, 
but  if  eradication  measures  are  to  attain  that  degree  of  success  now 
hoped  for  such  a  development  will  be  inevitable.  Indeed,  Dr.  E.  P. 
Felt  has  already  suggested,  in  his  address  before  the  Entomological 
Society  of  Ontario  on  November  17th,  the  creation  of  an  organization 
specially  qualified  to  deal  with  emergencies  created  by  the  establishment 
of  new  insect  pests  and  that  provision  should  be  made  in  annual  appro- 
priations for  funds  with  which  to  deal  with  such  unforeseen  contingen- 
cies. 

CONXLUSION 

Although  the  progress  of  economic  entomology'  has  been  marvelous 
and  much  has  been  accomplished,  the  rapid  growth  of  the  science  has 
brought  about  a  more  or  less  chaotic  condition  in  that  many  agencies 
are  operating  without  proper  coordination.  One  is  reminded  of  a  vast 
army,  made  up  of  many  imits  enlisted  in  the  same  campaign,  but  operat- 
ing with  concerted  action  between  certain  divisions  only  and  at  times 
even  in  competition  with  each  other.  The  next  step  forward  in  our 
profession  should  be  the  coordinating  and  harmonizing  of  all  activities, 
at  least  in  related  fields.  Only  by  such  a  development,  on  broad  and 
constructive  lines,  can  economic  entomology  be  made  to  render  the 
maximum  of  service  and  usefulness  to  the  ultimate  object  of  its  efforts, 
namely,  the  public. 
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Vice-President  (ios*4ARD:  After  having  listened  to  this  very  excel- 
lent address  from  one  of  the  mo^t  ca|>ab]e  of  our  members  and  the  head 
of  a  lar^e  organization  I  am  sure  you  will  wish  to  discuss  the  matter. 

Mr.  W.  C.  O'Kank  Even-  one  of  us  here  is  sitting  quietly  waiting 
for  the  other  man  to  si)eak  first.  I  would  like  to  do  this,  too.  but  I 
cannot  let  thisopi)ortunity  goby  without  expressing  my  pergonal  appre- 
ciation of  President  Xewell's  address.  Not  every  man  has  the  courage 
of  his  convictions,  and  not  everv  man  has  convictions  that  are  worth 
putting  (x)urage  into.  He  has  both.  When  ycni  listen  to  an  address 
of  this  kind  vou  must  have  the  same  sort  of  feelings  that  I  have,  that  the 
whole  future  devclo|)ment  of  economic  entomology  is  so  enormous 
that  you  wonder  how  we  are  going  to  undertake  it.  I  never  have  heard 
an  address  ip.  this  asscxnation  that  had  as  much  suggestive  and  con- 
structive work  in  it.  I  only  wish  that  it  were  possible  for  Mr.  Newell 
U)  go  ahead  and  develop  into  concrete  plans  many  of  the  things  he  has 
suggested  in  his  address 

V'icK-pRKSiDKNT  (if^ssARu:  I  think  most  of  us  liave  the  feeling  that 
Resident  Newell  is  so  ^ixrrienced  along  these  lines  of  executive  work 
that  we  cannot  add  very  much.  In  fact,  so  much  of  his  position  is 
fundamentally  souml  and  is  s^irt  of  axiomatic,  that  no  one  feels  like 
adding  to  it  or  subtracting  fnjta  it. 

pRKsiiiKNT  Wii  MoN  Nkwp.ll:  We  will  now  proceed  to  the  im)gnun. 
Subject  to  the  apfiroval  of  the  association,  the  practise  ixmceming  papers 
will  lie  as  follows: 

The  time  limit  giveti  to  each  jmjjer  (m  the  program  will  not  be  ex- 
tcncled.  exctpt  by  vote  of  the  asjUK*uiti<»n  If  the  auth<»r  is  not  present 
when  a  iiajier  is  (^lle<i.  the  iJa|K*r  will  lie  deferretl  to  tlie  emi  of  that 
scission,  and  if  tioie  iiermits.  all  such  defrm'd  )>a|)ers  will  Ik?  called  in 
onler.  but  tlu'v  will  not  In*  (^ajrried  over  to  th«*  lieginning  of  the  next 
n*gtil*ir  ses^int.  Tnles*;  t1u*  asvKnation  diret'ls  otherwise.  |)a|)erK  sent 
by  abs«-nt  memliers  will  1h»  read  by  title  onlv 

First  i«ii>er  is  entillcfl  "A  Volunteer  Pest  ReiK»rttng  Servicx*."  by  S.  B. 
Fnuker.  Madis«»n.  Wis 

A  VOLUNTEER  PBST  REPORTING  SERVICE 

H\  S   H    FiiAtKKii.  MaJtwn,  Wu 

One  of  the  pn»blems  of  ever>'  mt<imok*gist  whose  field  of  work  includes 
awnstance  in  the  (^wurol  of  inscxn  ejmlemics  is  that  of  fsecuring  adeqtiate 
information  in  lime  to  l^e  of  value.  This  is  jjarticularly  tnie  in  the  CMO 
of  the  k*ss  conspicuous  insects,  although  even  when  outliremks  are  to 
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serious  as  to  result  in  complete  destruction  of  certain  crops,  the  damage 
may  be  extensive  before  reports  are  received. 

The  larger  the  state  and  the  greater  the  variety  of  crops  grown,  the 
more  serious  is  this  problem.  Nevertheless  it  seems  to  be  a  custom  in 
entomological  departments  to  rely  on  occasional  or  emergency  calls  from 
the  fanners  and  growers  affected.  The  problem  is  solved  to  some  extent 
by  the  establishment  of  field  stations  with  entomologists  permanently 
located  in  various  parts  of  the  state,  but  this  is  beyond  the  resources  of 
many  departments  and  even  when  such  stations  can  be  established,  as 
they  are  now  in  Illinois,  each  of  them  has  as  large  a  field  to  cover  as 
two  or  three  of  the  New  England  states  combined. 

It  was  with  the  double  piupose  of  being  able  to  assist  in  thle  con- 
trol of  insect  outbreaks  promptly  and  of  securing  adequate  and  per- 
manent records  which  might  at  some  future  period  help  to  solve  the 
problem  of  periodicity  in  insect  outbreaks  and  the  relation  of  weather 
and  climatic  changes  to  these  conditions,  that  the  Wisconsin  Department 
of  Agriculture  began  the  establishment  of  a  volimtary  pest  reporting  service 
this  past  season.  Somewhat  similar  plans  are  in  use,  I  believe,  in  New 
York  and  Tennessee.  While  the  results  are  adaptable  both  to  immediate 
use  and  permanent  records,  the  present  paper  will  be  confined  to  the 
methods  employed  and  the  nature  of  information  secured,  rather  than  to 
the  more  practical  results  in  the  way  of  insect  control  during  the 
current  season. 

Organization 

The  methods  employed  in  securing  this  information  were  based  to 
some  extent  on  those  of  the  Bureau  of  Crop  Estimates,  and  the  results 
were  in  fact  correlated  with  the  state  work  of  the  latter  organization. 
The  Bureau  secures  reports  from  the  fifty  or  sixty  coimties  on  crop  and 
weather  conditions  each  week.  One  of  the  questions  asked  each  cor- 
respondent is  to  name  any  insects  or  plant  diseases  which  may  be  destroy- 
ing or  injuring  crops  in  his  vicinity.  The  reports  are  of  course  ver\'  brief 
and  entirely  inadequate  from  the  entomological  standpoint,  but  are  of 
considerable  assistance  in  determining  the  localities  in  which  grass- 
hoppers, and,  in  Wisconsin,  the  various  potato  insects  are  causing  the 
greatest  injury. 

For  the  pest  reporting  service  itself  a  list  of  probable  reporters  was 
worked  up  from  the  membership  of  the  principal  agricultural  associa- 
tions, such  as  the  grain  growers,  kno^^^l  as  The  Wisconsin  Experiment 
Association,  the  fruit  growers  and  market  gardeners  in  the  horticultural 
society,  graduates  of  the  agricultural  college  who  had  taken  a  course  or 
two  in  entomolog}',  together  with  selected  potato  and  tobacco  growers, 
lists  of  which  are  also  available.     It  was  felt  that  county  agents  were  so 
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heavily  worked  that  it  would  be  best  not  to  expect  continued  reporting 
from  them,  but  information  secured  in  each  county,  when  it  would  Ix*  of 
value,  was  sent  to  the  county  agent  with  the  names  of  the  farmers  or 
horticulturists  giving  the  information. 

As  in  crop  re|)orting,  two  t>^x^s  of  schedule  are  sent  out.  The  first 
requests  general  information  in  regard  to  the  insects  affecting  the  princn- 
|ial  crops  listed  in  the  blank.  This  results  in  information  concerning 
a  wide  variety  of  insects  and  is  i>articularly  valuable  for  the  field  ento- 
mologists working  on  insect  epidemics. 

When  wrtain  insects  become  mimerous  or  particular  kinds  of  control 
measures  are  lx»ing  tried  out  in  various  parts  of  the  state,  the  second 
form  of  rejxjrt  is  usetl.  which  is  a  special  questionaire  relating  to  a  jjarti- 
cular  inse<-t  or  control  measure.  This  |>ast  season  in  Wisconsin  such  a 
questionaire  was  used  in  reganl  to  the  prevalancc  of  army  worms,  the 
numlxT  of  farms  in  the  county  which  suffered  loss,  control  measures 
most  commonly  uschI.  and  their  effectiveness.  With  this  same  schedule 
was  iiuludtMl  a  similar  one  referring  to  grasshop|xTS  and  another  to 
IKitato  leafliopjiers  These  Sfx-cial  rejxjrts  may  in  turn  be  of  two  tyjies: 
one  for  wide  distribution  in  which  suggestions  for  control  can  1^  included 
and  which  can  well  Ik-  distributed  to  ever>'  memlxT  of  an  agricultural 
ass<H-iation  or  every  grower  of  a  jiartitnilar  kind  of  a  crop.  The  second 
and  more  detaile<1  l\  jk*  of  s|)eiHal  reixirt  blank  need  only  be  sent  to  forty 
or  fifty  otrresjK indents  in  varicnis  |iarts  of  the  state  ujkmi  who«e  state- 
ments regarding  «lales  of  injury.  a<lequacy  of  omtrol,  etc  ,  |iarticular 
reluimv  can  Ix*  pLiee*! 

Thv  n-Niilts  i»f  the  first  sea v  ti *s  t rial  in  Wisc^msin  lia\-e  Ix'enat  least  as 
goixl  as  was  exixHle<l.  but  as  the  list  of  c<im*s|)ondents  is  worked  over 
am  undoubtetlh  U-  impn>ved  The  value  uf  such  reixirts  for  lx>th  of 
the  jnir]>oseN  for  whirh  the  ser\'HY  wasestabhshetl  de|x'nds  entirely  on 
three  |H»inis  First,  whether  the  re|)orts  are  retvive<l  from  a  sufficient 
numUr  «»f  widely  (hstnlnilecl  growers,  setnmd.  whether  they  are 
actnirate  ami  omiplete  enough  to  Ix*  of  value,  and  third,  whether  they 
an-  retrivnl  with  suffinent  pnmiptness  for  c|uick  acti<in 

The  general  reiK»rls  askmg  for  inft»nnatioi»  on  grains.  iM)tatoes.  f»llKT 
fann  crops,  inick  crojis.  orchanls  and  small  fnnt  were  n*tunied 
fruni  f<»rt\  -five  otit  of  seventynme  oiuntK*s  of  the  state  If  we  add  the 
geniral  infc»nTi»itiofi  scHiiretl  through  the  cn»p  re|>orting  servux*  with 
resjiei  t  to  the  ctmnnon  inMH-ts.  we  find  that  sixty-two  of  the  seventy -one 
nninties  sent  in  information  regarding  |x*sls 

A  m<ist  valuable  suggest i«»n  re*x'ive<I  from  the  liureau  of  Oop  Ksli- 
mates  \%as  that  i»f  dividing  the  list  of  rejMirters  and  sending  bUinks  on 
altenvaie  wwks  tir  fortnights      If  there  are  four  corresfxiiulents  in  the 
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county,  a  blank  can  be  sent  to  one  each  week.  The  result  is  a  series  of 
weekly  reports  while  each  correspondent  makes  one  out  only  once  a 
month. 

While  the  entomological  report  form  did  not  refer  to  plant  diseases,  a 
considerable  number  of  reports  were  received  concerning  rusts,  smut, 
potato  blight,  and  fire  blight  in  apple  trees,  as  well  as  occasional  reports 
regarding  other  plant  diseases.  The  reports  in  regard  to  rust  are  of 
particular  interest  with  respect  to  the  accuracy  and  promptness  which 
can  be  expected.  The  first  week  in  which  rust  was  referred  to  by  the 
correspondents  sending  crop  reports,  such  information  came  from  five 
counties  confined  almost  entirely  to  the  southern  border  of  the  state. 
The  next  week  seven  additional  counties  were  included,  onlv  two  of 
which  were  north  of  the  center  of  the  state.  A  week  later,  of  the  seven 
counties  reporting  outbreaks  of  rusts,  five  were  in  the  extreme  northern 
part  of  the  state.  This  was  foUpwed  by  a  series  of  weekly  reports  in 
which  no  reference  to  grain  rust  was  made  as  harvest  had  been  completed. 
The  reports  of  the  grasshopper  epidemic  were  somewhat  similar,  altho 
the  progress  from  south  to  north  was  not  a  feature  of  the  grasshopper 
outbreaks,  the  epidemic  being  confined  largely  to  the  northern  half  of 
the  state. 

In  all,  twenty-five  insects  and  half  a  dozen  plant  diseases  were  re- 
ported. Those  of  general  farm  crops  were  the  grasshopper,  armyworm, 
and  cutworm  epidemics,  and  the  usual  annual  injur>'  from  white  grubs, 
wheat-joint  worms,  and  wireworms.  In  the  case  of  both  armx^worms 
and  grasshoppers  immediate  and  timely  assistance  can  be  given. 
For  the  other  insects  the  information  was  of  greater  permanent  than 
immediate  value. 

Of  potato  insects  the  Colorado  potato  beetle  was  of  course  reported 
everywhere  from  Jime  to  the  middle  of  August.  Leafhoppers  were 
reported  in  about  fifteen  counties,  the  counties  being  grouped  from  week 
to  week  in  almost  the  same  way  as  those  reporting  rust  outbreaks. 
Flea  beetles  were  reported  more  rarely. 

Of  the  insects  reported  attacking  fruit,  namely,  the  codling  moth,  the 
phim  curculio,  cherry  slug,  and  canker  worm,  the  most  interesting  was 
the  cherry  slug  which  appeared  for  the  first  time  in  a  commercial  cherry 
producing  section  (Bayfield  county)  and  did  a  great  deal  of  damage. 
Most  cherry  orchards  in  the  coimty  had  never  been  sprayed  with  arsenate 
of  lead,  as  it  was  not  necessary  imtil  this  season.  No  representative  of 
the  department  being  in  that  vicinity,  adequate  assistance  and  informa- 
tioii  would  probably  not  have  been  available  to  the  large  niunber  of 
dierry  growers  in  time  if  it  had  not  been  for  the  pest  reports  which 
I  to  oome  in  at  the  very  beginning  of  the  attack  by  the  slugs. 
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Of  the  smaller  and  less  prominent  crops,  the  following:  insects  were 
reported  and  in  each  case  an  outline  of  the  best  developed  control 
measures  were  sent  to  the  reporter. — Strawberr>'  we€\nl.  crown  borer, 
and  leaf  roller;  pea  aphis,  turnip  aphis,  and  melon  aphis;  onion  ma>;>;ot 
and  onion  thrips;  cucumber  beetles,  cabbage  worms,  and  com  car 
worms. 

With  respect  to  accuracy  and  reliability,  the  reports  vary,  but  ct)n- 
siderable  confidence  could  be  placed  in  them  in  the  case  of  the  more 
consi)icuous  forms  of  injur>'.  The  tabulation  of  data  from  three  dif- 
ferent sources,  namely,  the  crop  rqx)rtinK  service,  the  newly  established 
pest  reporting  sen'ice.  and  the  work  of  the  field  men  of  the  department 
showed  that  information  from  the  three  souices  tallied  very  closely. 

Omissions  of  serious  insect  injury  were  rare,  only  one  case  being  of 
great  imixirtance.  This  was  a  cankerworm  outbreak  coxHrring  a  couple 
of  townships.  As  the  cankerworms  had  practically  disappeared  by  the 
time  the  first  n*|)ort  blank  was  sent  out.  this  omission  is  not  suqmsing. 

With  resfXTt  to  the  promptness  with  which  rqx>rts  of  insect  and 
disease  attacks  were  received,  the  i)rincii>al  value  came  in  the  case  of 
progressive  and  long  continuwi  losses,  such  as  those  from  grasshofjiiers 
and  grain  rust,  for  army  worm  attacks  are  usually  so  sudden,  brief,  and 
destructive  in  Wisconsin  that  reliantr  must  \>c  plact^d  on  county  agents 
for  contnil.  They  are  the  only  ones  who  can  reach  the  8cem»  of  the 
damage  in  time. 

The  cherr>'  slug  re[>orts  from  HayfieUl  county  menlionwi  alwve  were 
fortunately  re<vivttl  just  at  the  l)eginning  of  the  attack,  a  cxmdition 
under  which  maxmium  assistance  could  be  given 

Thi*  great  need  m  work  of  this  kind  and  the  pnncijial  n*ason  wh>  jn^st 
re|H»rHng  has  scarcx'ly  eviT  lH*en  undertaken  syst(*mati(^lly  is  tlu-  lack 
of  any  ndc*<{uate  nutans  of  measun-ment  of  the  injur)-  This  pn>blem 
has  not  \xt'U  siAvvfl  as  yet  and  jKThaps  will  not  Ihv 

it  stu h  a  ixst  n-jKirting  ser\icx*  cxniM  l)e  «  rgaiuzid  on  a  imtional 
stall*,  witli  the  establishment  of  jjermanent  retxinls.  a  means  of  sttidying 
sentnis  irj.s<ct  losses  would  be  t*stablished  which  is  not  at  all  available 
at  the  pTt'M-nl  time  It  is  generally  understo<Kl.  for  exiimple.  tliat 
exirnsivf  amnworm  outbn*aks  liave  not  cnx-um-^l  l>i*tween  the  >ean 
IWM)  and  \\i'2i)  and  that  the  present  grasshopiier  <jutbreaks  in  the  north- 
ern states  have  l)een  threatening  for  alxnit  three  year?*.  Init  there  are  no 
oninal  nttirds  fn»m  uhich  a  future  student  of  pn)blems  of  insect  tnit- 
bntiks  will  U-  able  to  M*cure  stich  facts  The  only  insi-cts  ufxin  which 
Mich  datxi  lias  l)een  acHiinnilatcnl  which  onild  lie  u.setl  for  this  jmqw»s<» 
•o  far  as  the  writer  has  infomuiti(}n  are  the  chinch  Img  and  the  Hessian 
fly.  and  even  m  ihcM*  cases  they  arc  not  as  complete  as  could  be  <lesired. 
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Within  the  state  systematic  pest  reporting  from  all  sections  offers 
additional  advantages  in  enabling  immediate  action  to  be  taken  by  the 
entomological  staff  in  the  case  of  insect  injury  about  which  they  have  no 
pre\'ious  information.  It  also  enables  them  to  send  outlines  of  the  life 
histories  and  control  measures  of  the  common  insects  to  representative 
gTX)wers  in  every  county,  a  feature  which  will  result  in  as  extensive  and 
desirable  a  form  of  entomological  education  as  could  be  worked  out. 


President  Wilmon  Newell:    Is  there  any  discussion? 

Mr.  E.  p.  Felt:  I  believe  a  volimteer  pest  reporting  service  is  of 
material  value  in  assisting  in  the  detection  of  recently  introduced 
insects,  though  I  cannot  support  this  by  facts.  About  20  years  ago,  the 
speaker  had  a  similar  service  and  two  of  these  voluntary  observers,  as 
we  called  them  at  that  time,  are  now  active,  energetic  entomologists. 
I  do  not  know  whether  they  started  with  the  voluntary  pest  service  or 
not,  but  one  of  the  things  that  we  need  to  develop  throughout  the  coim- 
tr>'  is  a  more  general  appreciation  of  scientific  work  and  more  general 
cooperation,  not  only  on  the  part  of  entomologists,  but  agriculturists, 
foresters,  and  laymen  in  general.  We  must  secure  the  sympathy  and 
cooperation  of  the  latter,  and  in  doing  that,  we  will  immensely  increase 
our  efficiency.  I  believe  this  is  an  activity  that  has  not  been  given 
sufficient  attention  in  many  places. 

Mr.  W.  E.  Hinds  :  I  would  call  attention  to  the  Mexican  Bean  Beetle 
situation  in  Alabama  as  an  instance  where  a  volimtary  pest  reporting 
ser\4ce  failed.  This  insect  came  to  the  attention  of  a  coimty  agent  in 
Alabama  a  year  before  it  was  reported  to  the  Experiment  Station, 
because  he  failed  to  appreciate  its  importance.  He  recognized  the  insect 
and  had  some  printed  information  concerning  it,  but  failed  to  report. 

Mr.  W.  R.  Walton:  I  have  had  considerable  experience  with  volun- 
tar>'  crop  pest  reporting  service.  A  great  many  of  the  Federal  reports 
are  received  in  the  Bureau  of  Crop  Statistics  and  are  referred  to  our 
office.  They  are  usually  30  days  late  and  do  not  give  information  quick 
enough  to  be  of  material  use. 

President  Wilmon  Newell:  The  next  is  a  joint  paper  by  H.  A. 
Gossard  and  T.  H.  Parks,  on  the  '*  Value  of  Entomological  Service  to  the 
Ohio  Farm  Bureaus  in  Their  Efforts  to  Control  the  Hessian  Fly." 

HESSIAN  FLY  PREVENTION 

By  H.  A.  Gossard  and  T.  H.  Parks 

For  many  years,  the  standard  recommendation  of  entomologists  to 
prevent  Hessian  fly  injury  has  been  to  seed  late.  All  have  assiuned  the 
advice  to  be  good  and  Hessian  fly  has  been  cited  perhaps,  more  frequently 
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than  any  other  insect  as  an  illustration  of  what  can  Ix;  done  by  adapting 
ajpicullural  practice  so  as  to  strike  at  the  weak  i>oint  in  an  insect's  life 
history. 

During  the  jiasl  few  years,  some  entomologists  have  inquired  some- 
what further  and  have  tried  to  fmd  safe  seeding  dates  for  the  diflerent 
sections  of  our  nation,  l)asing  them  on  the  average  dates  determined 
through  a  series  of  \ear^  on  observation  plots  seeded  on  diflferent  ciatcs. 
However,  for  several  years,  some  of  the  Ohio  entomologists  have  greatly 
distnistiHl  for  fly  prevention,  the  reliability  of  the  seedling  dates  com- 
monly dejx'ndeti  on  to  secure  a  maximum  yield  and  also  to  escajie  fly 
damage.  They  have,  therefore,  sought  to  find  some  more  certain  method 
of  initting  the  young  wheat  l)t*yond  the  reach  of  flies  which  sometimes 
decline  to  ol)ey  the  scheilules  made  out  for  them  by  the  entomological 
brotherhcKxI.  The  met  hex!  devised  has  Ix^en  use<l  (juite  su(xx»ssfully 
tluring  two  different  seasons  to  determine  the  lx»st  dates,  but  does  nc»t 
S4*em  to  pnimise  constant  and  unifonn  siuxx^ss.  Supplementetl  by  the 
judicious  use  of  other  known  methcnls  it  bids  fair  to  pn)ve  x'aluable. 

To  (hsoiver  the  gradual  appn>ach  of  a  Hessian  fly  outbreak  has 
engage*!  our  attention  Few  entomologists  in  the  field  have  had  the 
opIKirtunity  and  facilities  to  study  this  phenomenon  ami  thereby  obtain 
suflicient  knowle<lge  to  (rrtainly  pn<lict  the  visitation  and  hence, 
prevent  it.  or  curtail  in  i>art  the  losses  it  would  cauMv  The  entomologi- 
cal workers  of  Ohio  thn»ugh  the  Annual  Wheat  Insect  Surxey.  have 
determine<l  siuh  a  means  f»f  fon*cast  and  have  sucix^ssfullv  use<I  it  to 
foretell  and  great h  to  ri*<!ut*e  the  most  senmis  outbreak  the  stiite  has 
exiH*nefu*ed  for  many  \ears.    viz.  that  <»f  the  fail  of  HUM 

rRHtJMINARV  \Vc»kK  OK    P.M^J 

In  th«'  sunuuerof  1917.  the  Ohio  Exj)criment  Station,  as  a  war  activity, 
organizinl  the  wheat  survey.  So  much  of  promise  seemed  involve*!  m  its 
contimiaiu^;.  that  each  year  simx*  1917.  all  of  the  ent<»mological  workers 
of  Ohio  Slate  institutions  have  lx*en  called  together  to  make  the  Wheat 
Insert  Survt  \ .  the  general  directi<»n  of  the  Wf»rk  Uing  shifte<l  fn>m  one 
to  the  other  of  the  Slate  Entom<»logiia!  dei>artments  acct»n!ing  to 
ctifivc  iiiefue  In  July.  1919.  this  pnuliie  nsulte<!  m  detecting  the 
f»res*-n(X'  *4  the  Hessiiin  fly  in  thn*atening  numlx'rs  Sincx?  a  pnjgnssive 
dt  veloprnent  i»f  the  pesl  was  clearly  indicati*d  by  the  data  gathereil  l>v 
this  and  the  preodmg  surve\ s.  a  ramiwiign  for  "siife  st!e<!ing"  was  at 
tnux  «»rgain/.ed  !»\  the  Kxtension  Kntomol<»gist  This  wns  ctmductiH! 
thfoti^h  lann  bureaus  and  liKa!.  (^ninty.  and  state  i^ajx^rH.  nrctilar 
letters.  |Misters  and  c«»minuiiity  meetings,  the  effort  liemg  sjiecuilh 
cenleretl   on   northern   Ohio.     The   seechng   dates   rectimmended   were 
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those  which  had  been  generally  accepted  by  our  entomologists  and 
agriculturists  as  safe  in  previous  years. 

Result  op  the  Late-Sowing  Campaign  of  1919 

In  the  northern  counties,  probably  nearly  fighty  percent,  of  the 
growers  waited  for  the  suggested  dates  before  sowing.  In  the  central 
and  southern  counties,  about  ninety  percent,  of  the  growers  in  counties 
having  farm  biu-eaus  waited  for  the  proper  dates.  The  wisdom  of  this 
was  seen  in  November,  by  which  time  the  early  sowed  wheat  all  over 
Ohio  had  been  destroyed  by  a  very  heavy  fall  brood  of  fly.  Those  who 
sowed  before  the  dates  suggested,  everywhere  suffered  heav>'^  and  some- 
times total  loss.  This  is  well  illustrated  by  the  yields  obtained  from  the 
**date  of  sowing'*  plats  on  the  Midmi  Coimty  Experiment  Farm,  which 
are  here  given : 

PeTcent.  of  plants  Yield  in 

Wb«o  Sowed                                                                                              infested  Nov.  1919  July  1920 

Sept.    8    100  16.5  bu. 

Sept.  16 100  18.5    " 

Sept.  23    100  12.5    " 

Sept.  27    55  27.0    *• 

Sept.  29    10  37.4    •• 

Oct.    2 0  40.0    •• 

Oct.    4 0  37.8    •* 

Oct.  13 0  36.1    " 

Oct.  20 0  21.6    •• 

The  seeding  dates  proved  generally  trustworthy  for  southern  Ohio 
but  not  for  northern,  where  wheat  was  damaged  if  sown  aslateas  Septem- 
ber 26,  or  eight  days  later  than  recommended.  By  November,  it  was 
determined  that  there  was  a  range  of  only  five  days  in  the  departure 
of  the  fall  brood  from  Lake  Erie  on  the  north  to  Cincinnati  on  the 
south,  instead  of  14  days,  as  should  be  the  case,  if  it  had  obeyed  the  law 
of  latitude.  In  southern  Ohio  less  than  10  percent,  of  the  wheat  became 
infested,  but  80  percent,  is  our  estimate  for  several  northern  counties. 

Preliminary  Work  of  1920 

During  July,  44  counties  were  visited  by  the  surveyors  and  the 
distribution  of  the  spring  and  summer  damage  was  found  to  conform  to 
the  previous  fall  infestation.  The  area  of  greatest  density  of  infestation 
had  moved  from  north-central  to  north-western  Ohio.  In  one  county, 
eighty-nine  percent  of  all  straws  had  been  killed  or  damaged  by  the  fly. 
On  many  of  the  best  farms  in  northern  Ohio  the  average  wheat  yield 
was  not  over  eight  bushels  per  acre,  where  in  other  years  \nelds  of  35 
bushels  had  frequently  bean  obtained.  Many  wheat  fields  were  cut  for 
timothy. 

The  survey  showed  that  44  percent,  of  all  straws  examined  in  the 
state  were  either  killed  or  damaged  by  fly.     Material  was  collected  in 
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each  county  visited  and  sent  to  Wooster  and  to  the  Field  Laboratory 
of  the  Bureau  of  Ent(imolo^y  at  Lafayette.  Indiana,  to  be  examined  for 
parasitism.  No  |>articular  section  of  the  state  was  found  to  be  favored 
in  the  distribution  of  these  parasites. 

By  August  first,  we  wi  re  sure  that  the  state  was  again  threatened  by 
serious  fall  damage,  and  another  cam|>aign  of  late  sowing  seemed 
necessary.  This  time  it  was  not  necessary  to  solicit  the  interest  of  the 
county  agents  nor  of  many  of  the  farmers.  The  question  most  frequently 
asked  was;  •*When  shall  we  sow*"  Uniform  sowing  dates  had  been 
decided  upon  by  the  entomologists  working  on  this  problem  in  Illinois. 
Indiana  and  Ohio,  and  these  were  given  wide  jniblicity  in  Ohio  as  the 
pn)bablt  safe  dates  to  sow  to  avoid  both  Hessian  fly  and  winter-killing. 

To  supplement  the  sowing  dates  ,an<l  Ixjtter  guide  the  growers  of 
northern  Ohio  i>ast  the  exi)ecte<l  damage  fnrni  the  fall  brood,  the  three 
entomological  departments  of  Ohio  arranged  to  establish  three  field 
obser\'ation  ixnnts  ^here  the  daily  emergentx*  and  egg-laying  could  be 
watched  during  Septemlx?r.  It  was  hoixxl  in  this  way  to  l)e  able  to 
hold  back  sowing  until  the  danger  of  the  bnxxl  was  i>ast.  if  the  dates 
previously  chosen  were  again  tcxi  early.  To  explain  this  plan,  and  also 
organize  the  aninties  in  the  worst  infeste*!  area,  the  Extension  Entomolo- 
gist, during  August,  met  with  the  cnips  aimmitteesof  the  farm  Inireaus 
in  19  of  the  tiorth-wcstem  (xmnties.  as  it  was  thought  best  to  let  these 
committtTS  take  the  lea<l  in  the  cam]>aign  work  in  their  cotmties.  A 
•*fly  meeting"  was  held  in  confcremx*  with  these*  men.  who  at  these 
meetings  chose  the  earliest  date  thev  wantetl  any  wheat  si>wn  in  the 
coiuity  and  <iullme<|  their  plati  to  prevent  wheat  lieing  ?w>we<l  early  this 
year  The  oiunly  agents  of  these  ixmnties  wen*  instnictetl  to  keep  in 
toueh  with  the  nomls  fn»in  the  rearing  cages  and  egg-laying  amnts 
that  were  to  l)e  made  by  the  entom<»logists.  an<l  have  the  organizations 
in  readnu-Ns  In  further  iM»sti)one  the  sowing  cUiles  if  ne<x*ssary  The 
corninittifs  \i\  iheM*  oninties  e<»n(lueted  their  own  eani|Wiign  This 
was  i!o!u-  thnnigh  nrcular  letters,  meetings.  lUuly  press  items.  |K>sters, 
an<l  niliUr  stamps  used  on  the  nuiil  of  county  finns  dning  Im.smess  with 
fanners  ICi^»ht  (^»unty  agents  ha<l  attractive  exlribits  of  adult  lle«isian 
flit^s  at  (%»unt\  Fairs  while  the  I'niversitv  feature*!  this  at  the  State  Fair. 

.\IiTin»i)  FOR  I)is(  ovkkinm;  Tin  Shkiiinu  Datk 

In  the  jot  KNM.  OK  Et  o.nomh  EMnwciUH;Y,  Febnuir\  \\Hi\,  pp 
141?  Ilia  <!«•%<  nption  was  ^'iven  of  a  new  meth<x!  use^l  to  detenninc 
the  Mtdiiu'  t\ii\v,  and  it  will  U*  ifmemUTid  that  .Miami  ('ounty.  Ohio, 
was  ahn<»Nt  uh«»ll\  lree*|  (mm  Hessian  t\\  l>\  one  season's  work  Sul>- 
stantialK  the  sjime  methcM!  was  followe<l  this  season.  Init  we  en<lea\'ored 
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to  make  our  bfeeding  stations  perform  a  statewide  service  and  added 
some  new  types  of  cage  or  trap  to  either  breed  out  flies  or  else  to  catdi 
them  in  natural  flight  in  the  field.  The  three  most  practical  were 
named  and  defined  as  follows: 

1.  Concentration  cage.  This  was  a  tight  store  box  without  bottcxn 
and  with  circular  holes  cut  in  the  top  for  lantern  globes  fitted  into  them, 
the  globes  being  covered  over  the  top  with  cheese-cloth  tied  in  place. 
Into  this  cage  was  put  about  two  bushels  of  stubble  and  surface  earth 
known  to  contain  healthy  "flaxseeds"  in  great  numbers.  If  the  stubble 
and  earth  heap  was  not  moist,  this  was  or  should  have  been  wetted  with 
one  or  two  pailsful  of  water,  because  this  loose  heap  dries  out  more 
rapidly  than  field  soil,  and  normal  conditions  are  more  nearly  preserved 
by  adding  the  water.    Water  was  also  added  as  each  rain  occurred. 

2.  Migration  wire.  Five  linear  feet  of  ordinary  wire  fly-screen, 
two  or  three  feet  high,  was  set  up  on  a  frame  with  the  lowest  edge 
elevated  about  eight  inches  to  one  foot  above  the  ground  and  standing 
north  and  south.  A  similar  trap  was  set  at  right  angles  to  it,  east  and 
west.  By  this  arrangement  the  chance  for  catching  flies  was  equally 
good  no  matter  from  which  direction  the  wind  blew.  The  wire  was 
coated  with  tanglefoot,  the  flies  removed  with  a  brush  after  each  day's 
count,  and  the  tanglefoot  renewed  or  freshened  by  brushing  over  it. 

3.  Egg  Record.  Besides  the  traps  just  described,  a  strip  of  wheat  was 
seeded  at  each  station  in  time  to  be  of  inviting  size  at  the  date  when  the 
flies  were  expected  to  appear.  A  ntmiber  of  these  plants  were  so  marked 
that  they  could  be  identified  easily,  and  when  the  flies  began  to 
appear  all  eggs  were  counted  and  removed.  Each  day,  thereafter,  the 
eggs  were  counted  and  removed. 

The  records  of  fly  activity  at  one  of  the  four  stations  were  registered 
by  these  devices  as  follows: 
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While  stations  were  also  maintained  at  Br>'an,  Wooster  and  Colum- 
bus, the  brood  at  the  last  two  points  was  much  lighter  and  results  were 
not  pronounced.     For  these  two  points,  we  were  obliged  to  fall  back  on 
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our  old  sc*e(linK  dates,  but  felt  more  sure  of  them  after  having  the  data 
from  Bnan  and  Sandusky.  We  found  thai  for  the  successful  manage- 
ment of  an  emergence  station  the  entire  time  of  one  entomologist  is 
required. 

We  had  mc»etings  at  both  Bnan  and  Sandusky  of  farmers  and  county 
agricultural  agents,  and  after  showing  them  our  equipment  and  the 
results,  agreed  with  them  on  seeding  dates.  While  the  migration  wire 
and  the  egg  counts  seemed  to  give  the  truest  record  regarding  the 
activity  of  the  brood,  the  concentration  cage  was  the  best  asset  from  a 
psychological  standpoint  to  gain  the  attention  and  support  of  the 
county  agents  and  farmers.  When  they  could  see  a  swarm  of  flies 
which  had  emerged  within  the  preceding  24  hours  in  the  glass  globe, 
and  found  this  record  supported  by  egg  counts  and  the  catch  of  the 
migration  wire,  they  were  readily  convinced  that  wheat  exposed  to  attack 
would  certainly  soiffer.  The  other  t>'pes  of  cage  gave  valuable  informa- 
tion regarding  ilensity  of  emergence  and  furnished  a  check  on  the  con- 
centration cjige.  the  migration  trap  and  egg-laying  records.  From  thetn 
we  knew  that  emergence  in  the  concentration  cage  was  nearly  normal, 
not  lagging  more  than  a  day  or  two  behind  that  in  the  cages  with  field 
condili<ms. 

After  the  fX|X'nencx'  in  Miami  County  in  1915  and  this  season's 
cxjienencx'.  we  feel  cxmfident  that  if,  in  years  of  Hessian  fly  abundance, 
a  half  dozen  aimiHrieni  entomologist  are  stationed  at  six  fly-emergence 
stations  in  s<letti*<l  IcKalities  over  our  state,  we  can  determine  from  their 
obscTvalions  favornhle  settling  dates  for  different  sections  with  alniut  as 
murli  cxTtainty  and  prerisi(»n  as  the  United  States  Weather  Bureau 
can  predit  t  the  weather  While  some  of  the  recc»rds  may  prove  indeci- 
sive, others  arr  likely  to  give  a  clear  record,  assisting  greatly  in  determin- 
ing the  tnist worthiness  of  the  see<ling  dates  usually  followed  We 
comvde  that  \hv  date,  thus  fmind.may  Ik*  a  few  days  later  than  the  best 
date-  f«»r  maximum  >iel(l.  hut  this  latter  can  hanlK'  Ik*  establishetl  for 
years  uith  heavy  infestation,  and  we.  t  he  re  f  on*,  favor  finding  the  safest 
date  It  IS  iM»ssihle  to  discx»ver. 

Rkm  IT  OF  Lath  Sowinc.  (^mpak.n  of  n>2() 

Thf  flaih  i-niergenct*  and  egg-la>  ing  re<*onls  were  wired  or  maile^l  i(» 
the  count \  a^^ents  in  the  cfiunties  it  was  dc*sin*d  to  gtiide.  and  it  was 
Um\u\  netvssarv  to  <lelav  see<ling  several  cUns  longer  than  the  dates 
at  first  «;<'lt<  led  to  s<m  bv  some  of  these  county  farm  bun*aus  On 
SepleniUr  J.'ith.  the  inuTgence  and  cgg-lavmg  ha<l  subsuh*d  gn*atly 
at  Hr>an  and  two  da\s  later  at  Sandusky.  Analyses  mailc  of  "flax- 
seeds"'  m  the  (»ld  stubble  showed  that  mc»i  of  the  flies  had  emerged. 
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A  considerable  number,  which  had  not  emerged,  contained  Hessian-fly 
larvae  which  apparently  wotdd  not  emerge  imtil  spring.  The  word  was 
given  to  Williams  and  surrounding  coimties  to  sow  wheat  after  the  27th. 
For  Erie  and  surrounding  cotmties,  October  ist  was  the  date  selected. 
On  September  28th,  many  drills  were  starting  in  the  north-western 
cotmties,  though  some  chose  to  wait  a  little  longer. 

The  result  of  the  extension  effort  was  indeed  gratifying,  and  the 
response  almost  imanimous.  Less  than  one  percent,  of  the  wheat  had 
been  sowed  before  the  final  dates  chosen.  In  many  townships  not  an 
early  sowed  field  coidd  be  found.  Seeding  proceeded  promptly  during 
the  first  ten  days  of  October.  At  no  point  were  many  Hessian-fly  eggs 
found  from  September  30th  until  October  14th.  The  young  wheat  had 
escaped  a  very  heavy  infestation  and  was  looking  well.  The  little 
early-sowed  wheat  that  could  be  found,  in  most  counties,  had  become 
heavily  infested  with  the  fall  brood  soon  after  it  c«me  up. 

October  Egg-laying 

An  imexpected  appearance  of  adult  flies  during  mid-October  over  all 
except  north-eastern  Ohio,  resulted  in  many  eggs  being  deposited 
between  October  14th  and  19th.  This  emergence  was  over  by  October 
20th.  Wheat  which  came  up  too  late  to  become  infested  by  the  main 
fall  brood,  then  became  infested  with  eggs,  and  later  with  the  maggots 
of  the  fly.  At  Coltmibus  802  eggs  were  deposited  upon  100  plants 
kept  imder  observation  during  that  time. 

Proof  was  obtained  that  this  late  wave  of  emerging  adults  came  from 
flaxseeds  which  developed  diuing  Jime  on  the  main  crop.  Hence 
they  did  not  represent  a  true  supplementar>'  brood,  but  came  from  "hold- 
over" flaxseeds  which  did  not  give  up  their  occupants  diuing  September 
as  previously  observed.  This  "holdover"  stock  of  summer  flaxseeds 
was  exceedingly  large,  and  only  a  part  of  them  gave  up  adidt  flies  during 
October.  The  remainder  are  carrying  their  occupants,  doubtless  to 
enhance  the  ntmibers  of  the  spring  brood.  Instead  of  emerging  in 
September,  the  fall  broof  of  1920  divided  into  three  parts  as  follows: 
1 — September  emergence  of  the  normal  fall  brood.  2 — Mid  October 
emergence  or  "late  wave."  3 — "Carry  over"  flaxseeds  still  imemerged 
in  midwinter. 

The  maggots  which  hatched  from  the  eggs  deposited  by  the  late 
wave  adults  grew  quite  slowly,  and  caused  some  damage  to  all  wheat 
above  ground  before  October  16th.  About  20  percent,  of  these  plants 
became  infested.' 

Thus,  by  an  eleventh  hour  effort,  the  Hessian-fly  prevented  what 
looked  to  be  a  complete  and  statewide  control  as  the  result  of  the  imited 
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effort  of  the  growers.  The  damage  from  the  late  wave  of  October 
flies  is  considerable,  but  insignificant  when  compared  with  the  result 
of  the  visitation  of  the  main  fall  brood  of  1919.  the  like  of  which  the 
farmers  of  Ohio  missed  in  1920  by  pulling  all  together. 

Summary 

Sununarizing  the  Ohio  work  we  believ^e  we  are  justified  in  claiming: 

First,  that  an  annual  entomological  wheat  survey  just  before  harvest, 
such  as  Ohio  has  maintained  for  four  seasons,  will  reveal  an  approaching 
outbreak  of  Hessian  fly  and  prevent  surprise. 

Second,  that  several  fly  emergence  stations  located  at  selected  points 
over  the  state  will  furnish  the  most  dependable  data  obtainable  upon 
which  to  base  recommendations  for  safe  seeding  dates  for  the  different 
localities.  If  some  or  all  of  the  emergence  stations  fail  to  yield  decisive 
results,  the  sowing  dates  established  bv  plot  tests  through  a  series  of 
years  should  be  used  to  guide  the  sower. 

Thinl.  that  a  well  organized  extension  ser\'ice  cooperating  with  the 
county  farm  bureaus  can  get  the  rccommendwl  dates  for  sueding  into 
the  hands  of  the  farmers  within  24  hours  or  less  after  they  are  detcr- 
mine<l  from  the  emergence  records.  And,  futher,  that  by  energetic 
preliminary  work  the  Extension  Entomologist  can  secure  the  ready 
coo|)i*nition  of  99  jicrtx'nt.  of  the  farmers  in  a  sce<ling  cam|)aign. 

Fourth,  that  as  a  result  of  our  annual  sur\'eys  and  correlated  efforts, 
a  thrca tenet!  heavy  hnxxl  of  fly  lias  iKvn  kept  suppressc<l.  and  that  there 
will  Ik*  twice  as  many  bushels  of  wheat  in  ( )hio  in  1921  as  would  luive  been 
the  ease,  had  we  given  the  insect  no  attention 


Mr  \V  IV  Flint :  The  cxfjeriernx's  statetl  in  this  |>a|)er  art'  alxmt  the 
same  as  lh<>s*»  we  have  luid  in  Illinois  this  year,  iwirticularly  aHuvniing 
the  Kn*al  vanation  m  the  actual  flv-free  <!ales  Fnmi  I9IH  lo  1921).  the 
diilrs  vann!  22  days  at  (luimiwiign.  Ill 

Mr  J  J  Dams  My  reivnt  ohserx'alions  in  s<nilheni  Indiaiui  imh- 
cate  thai  the  late  wave  of  tly  is  siill  m  the  larval  stage  and  very  like^v 
thrsr  larvae  will  not  matun*  and  not  issue  next  spring. 

Mk  'I'  I!  Pakks  The  change  from  the  larva  to  the  flaxseed  stage 
m  Ohio  liiis  Ut-n  very  reix*nl  Three  wtvksag*)  there  wen*  very  few  m 
the  fL4XS4«e«I  sta^je  in  s«nithern  Ohio,  but  n<»w  over  luilf  of  them  are  in 
tluit  sta^M-. 

Mk  11  A  (iossARi*  Thnv-foiirths  «>f  them  an»  in  tliat  stage  in 
n*»rthtrn  i  >hio 

Pki  sii»i  NT  Wii  Mo\  Niw  I.I.I.  The  nrxt  jwjKrr  entitUtl  'The  Potato 
Ix'alhopiHT  and  Tarni«he<l  Plant  Hug  in  P.Uti."  will  1k»  presentetl  by  Mr. 
S   Martt)vit»  h 
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THE  POTATO  LEAF-HOPPER  AND  TARNISHED  PLANT 
BUG  IN  1916 

By  S.  Marcovitch,  KnoxviUe,  Venn. 

Ball  records  in  this  Journal  a  severe  epidemic  of  the  potato  leaf- 
hopper  on  potatoes  in  Wisconsin  for  the  summer  of  1918.  In  a  series 
of  splendid  experiments  he  also  proves  that  the  causative  agent  is  the 
potato  leaf -hopper,  Empoasca  tnali  Le  B.,  and  not  the  so  called  tipbum. 

The  writer  had  reached  the  same  conclusion  during  the  summer  of 
1916  when  connected  with  the  Minnesota  Experiment  Station.  The 
results  were  published  in  the  Princeton  Union  August  24,  1916,  describ- 
ing "havoc  in  the  potato  fields,*'  in  the  vicinity  of  Princeton.  Minnesota. 
Mr.  Saxon  a  potato  farmer  in  Princeton,  called  our  attention  to  the 
hoppers.  It  was  only  his  insistence  that  the  bugs  were  the  cause  of  the 
damage,  that  caused  more  accurate  observations  to  be  made.  As  far 
back  as  191 1 ,  Mr.  Saxon  reports  that  he  noticed  the  leaf-hoppers  injiuing 
his  potatoes,  causing  as  much  as  35  per  cent,  damage.  Several  weeks 
in  the  field  were  devoted  to  studying  and  experimenting  with  hopper- 
dozers  and  spra\4ng. 

In  Minnesota,  the  Triimiph  variety  suffered  most  severely.  The 
leaves  were  dying  so  rapidly  that  a  perceptible  decaying  odor  could  be 
smelled.  From  350  to  500  leaf-hoppers  and  about  50  tarnished  plant 
bugs  were  coimted  on  a  single  vine.  In  addition  to  the  regular  potato 
leaf-hopper,  Empoasca  malt,  there  were  also  present  in  some  numbers 
two  other  leaf-hoppers,  Deltocephafus  initnicus  and  Cicadula  d-notata 
as  well  as  a  large  brown  DrosopMla,  probably  attracted  by  the  decaying 
odor.  It  was  noted  that  the  leaf -hoppers  suck  on  the  small  veins  causing 
the  leaf  to  curl  along  the  margin  while  the  tarnished  plant  bugs  suck  on 
the  midrib  or  the  tip  of  the  growing  shoot  causing  the  leaf  to  curl  up- 
wards or  the  shoot  to  wilt  entirely.  If  the  stem  of  a  shoot  that  has  been 
stung  by  the  tarnished  plant  bug  is  cut  open,  it  will  be  foimd  to  be 
rotten.  Ver\'  often  a  distinct  swelling  can  be  noted  on  the  stems. 
Later  varieties,  such  as  the  Burbank,  did  not  suffer  badly  probably  be- 
cause they  are  not  so  tender  as  the  Triumph,  or  as  Ball  observed  that 
not  enough  foliage  is  present  for  egg  deposition  of  the  spring  brood. 
During  the  early  part  of  September  wet  rainy  weather  set  in.  The 
leaf-hoppers  promptly  disapppeared  and  many  were  noticed  clinging  to 
leaves,  having  been  attacked  by  a  fungus.  Observations  were  made  on 
early  Ohios  in  the  western  part  of  the  state  in  the  vicinity  of  Moorhead. 
No  burning  was  found  and  but  ver\'  few  leaf-hoppers  Avere  noticed. 
The  season  was  wet  there  and  this  probably  accounts  for  their 
absence. 

The  work  in  regard  to  the  control  consisted  in  running  a  hopper- 
dozer  over  20  acres  of  potatoes.    Both  kerosene  and  tanglefoot  were 
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use**!  for  the  catchinK  mccliums.  A  j^»at  many  leaf -hoppers  were  caught 
hill  fi^iirinv:  *<X)  l*>  a  plant  we  caught  pn)bahly  one  |)ercent.  The  hoji- 
IKTs  wmilcl  fly  over  the  machine  ami  un<ler  and  at  times  the  driver  cxniM 
hanlly  see  his  way  thni  the  rloiid  of  insects  dancing  over  the  machine, 
(hir  work,  at  l>t*st,  demonstrated  the  utter  us<.»lessness  of  the  hop|ier- 
<IoztT  for  the  contn)!  of  the  |K>tato  Ieaf-hop|KT. 

Spniyin>:  ex|K'riments  weR»  also  earrie<l  out  usin^  kenwene  emulsion. 
A  15  to  I  emulsion  ^'ave  no  results,  neither  did  a  10  to  1.  The  only 
thinj;  wennild  jjet  to  kill  them  wasa  2-t*>-l  or  pun*,  kenisene  The  latter 
two  did  n«it  injure  the  vines.  When  I*n)fessor  Mfx)re  leanie<l  that  we 
had  u.se<l  pure  kenwene  without  injur\'  to  the  plants,  he  set  out  to 
detennine  the  t^ause  an<l  >jave  us  his  Results  (Joir.  Ei'on.  Kvt.  1 1 :70) 
showing,'  that  kerosene  is  a  very  variable  prrxluct  in  rej^anl  to  Ixuling 
|>oints  and  toxicity. 

It  was  planne<l  to  nuike  further  cav:e  exiH*riments  such  as  Ball  did  to 
pn»ve  ahsiilutely  and  beyond  doubt  that  the  leaf-hopjier  is  the  cause  erf 
the  buniinv:  of  the  ]M»tato  leaves,  but  the  writer  left  Minnesiita  to  enter 
another  field  short Iv  afterwards. 

Pkl:Mi)i:.\7  Wii.MoN  Nkwi-i.i.  The  next  three  |)a|iers  In^ar  on  thr 
same  subjeet  If  there  is  n<i  objecHon.  distnission  will  Ik*  defemtl  until 
their  reading  has  lnvn  completed 

The  first  is  bv  .\!r.  Alliert  llart/.ell  on  "Further  Notes  on  the  Lif« 
History  of  ihf  potato  LeafliopiH-r  " 

FURTHER  NOTES  ON  THE  UFE  HISTORY  OF  THE  POTATO 

LEAFHOPPER 

(/*»ii/>«iti\(ii  Mi«i/.*  1^*  Haron) 

H\    Aiiimi  IUht/I-M..  /«tiij   Mii//-  I'itiUte,  .lmf%,  /•»:nj 

Dr  Mall'*"  «hM-«ivrr\  that  the  |H»tato  lfafhop)MT  is  res|xnisiblr  f«irthc 
<lisias«-  talliil  ti|»buni  was  the  firsi  sirji  in  rnnovinv;  tht-  subject  from 
e«inir«turr  antl  din-cleil  s«tiouv  attrntion  in  tin-  slud>  «if  thr  iiiMH-t  as 
the  kr\  to  thf  suhitmn  of  thr  probliin  bittlt-  was  known  re^;ardinjj  the 
hit-  histf»r\  of  this  s)iiTti*s  lMM-aus4-  of  tht*  ditlu-ulty  «\j»«*ri«'nii'd  in  ktvpitiK 
tlir  adults  ant!  n\ni|ihs  ni  taptivitv  a  sutlitu-nl  lt*n^ih  tit  tunr  t*»  rear  a 
Mini'iftt'  ^:i-?.rrati«in  l*or  thr  lasi  t\\«»  \cars  iht-  Iowa  K\)M*nment 
Stati«.Ti  ha-  \nfu  (unilurtni^'  a  stud\  **i  this  niM-ct  atnl  as  vnm-  of  the 
first  \rar's  w«»rk  has  Ut-n  pubjishrd  *  it  is  thr  pur]^*^*  ''f  this  dis<ntssion 
tti  ^'iM  iiTiK  a  bnt't  stiinniar-.  ••!  aildilMtial  nitiinnati<tr;  obtamrd  duritl|S 
tl'.r  ^-riiwifu*  s«M  .-..!:  »•!  P.I3'      Thf  wnfk  was  d«»nr  untlt-r  tlu*  dirretion  of 


•liali.  i:    I».  WiH    Uj.i    Aicr.  Hull    'i.i.  pp   Tfi   lirj.  IVlll 
"Frnt.ni.  K    A  .  an.!  lUrUrll.  A  .  I«m  ■   K*    Km  .  V..|    |.|,  N.,   |,  pp 
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Dr.  F.  A.  Fenton  to  whom  the  writer  is  indebted  for  suggestions  and 
criticisms.  Mr.  I.  L.  Ressler  and  Mr.  Carl  Knapp  assisted  in  conducting 
some  of  the  experiments. 

Methods 

Because  of  its  small  size,  protective  coloration  and  activity,  the  potato 
leafhopper  required  the  development  of  special  technique  in  order  to 
keep  the  insect  imder  observation  for  a  sufficient  length  of  time  to 
determine  its  life  cycle.  The  cage  that  proved  most  successful  in  our 
work  consisted  of  a  large  lantern  globe  with  the  top  covered  by  means 
of  a  very  fine  screen  (20  meshes  to  the  inch)  soldered  on  a  galvanized 
collar  made  to  fit  tightly  against  the  top  of  the  globe.  By  plugging  the 
rim  with  cotton  a  very  tight  and  serviceable  cage  could  be  had  and  since 
the  cage  was  large  enough  to  cover  a  whole  potato  stalk  it  approximated 
field  conditions  better  than  any  other  device  we  were  able  to  use.  The 
lantern  cages  were  placed  in  an  out-door  shelter  which  was  similar  to 
those  used  generally  in  life  history  work  and  the  results  checked  up  with 
field  observations  and  experiments. 

As  the  adults  are  very  small  and  active,  difficulty  was  experienced  in 
transferring  them  from  one  cage  to  another  in  order  to  supply  them 
with  fresh  food  plants.  To  alleviate  this  a  special  dark  room  was  built 
provided  with  a  small  window  tightly  screened.  In  order  to  make  the 
darkness  more  intense  the  walls  were  painted  black.  If  lost  in 
transferring,  the  adults  could  be  recovered  because  they  are  positive 
phototrophic.  By  means  of  this  device  it  was  possible  to  make  frequent 
transfers  without  undue  loss  of  time  and  the  minimum  danger  of  the 
adults  escaping. 

Climatic  Factors 

The  season  of  1920  was  unusual  in  that  the  a\^erage  temperature  was 
considerably  lower  than  normal.  The  maximum  temperature  at  no 
time  exceeded  95  degrees  F.  at  Ames,  while  diuing  the  previous  summer 
a  constant  high  average  was  maintained  from  the  middle  of  Jtme  tmtil 
the  first  week  in  August  with  the  maximum  reaching  as  high  as  100 
degrees  F.  The  summer  of  1919  was  dry  and  hot  as  contrasted  with  a 
cool,  late  season  this  year.  The  fore  part  of  the  season  was  at  least 
three  weeks  later  than  last  year  and  the  low  average  temperature  was 
tmfavorable  for  the  development  of  the  leafhoppers.  That  the  insect 
reaches  its  optimvun  development  during  hot,  dr\'  weather  has  been 
noted  by  other  workers  and  was  in  evidence  this  season  by  the  large 
nimiber  of  adults  and  n>TTiphs  appearing  during  the  last  week  in  July. 

Seasonal  History 
The  potato  leafhopper  overwintered  in  the  adult  stage.     A  few 
females  were  found  eariv  in  Mav  on  curlv  dock  and  other  weeds.    In 
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spile  of  the  fact  that  practically  no  males  were  captured  at  this  early 
date,  the  females  wtTc  fertile  and  ready  to  lay  egRS.  This  was  bnnifi:ht 
to  our  attention  by  the  appearance  of  first  instar  n>'mphs  on  early 
planted  potatoes  June  15.  indicatin)^  that  o\-iix»ition  was  under  way 
by  the  first  week  in  June.  The  sfmn^  flight  occurred  June  27.  which 
was  three  weeks  later  than  last  year.  Prior  to  this  the  females  greatly 
out-niunberwl  the  males  but  after  the  flight  the  sexes  were  approximately 
eqtial.  The  early  api)earin>;  fc*males  comi>leted  ejcK  laying  and  died 
the  first  week  in  July,  while  individuals  captured  al  the  time  of  spring 
flight  continued  to  live  until  the  first  week  in  August.  r>ne  over-winter- 
ing fcmale  die<l  Augu.st  27  after  having  sfx^nt  59  days  in  captivity. 


FilC    I      ('iir\«*  »himiit);  Iraf  )K»jn»rr   j^ipulation  o»m-lalc«l  i»ntl»  trm- 
Ijrraturr.  a.  .Maxiimim  lctnprf.iiurf  at  .Xiin-n;  6.  .Xthilts.  •    N\niph» 

Th«'  iiimiUT  <»f  ><iing  prinhuxd  by  tlu-  tarly  apjK-aring  individuaU 
was  appriixmiatilv  or » -half  tlu-  immlK-r  pnMhurd  bv  tVtiuiU*s  i-aplurt^l 
at  tlu-  liinr  of  xhv  spring  flight.  Tlu-  iiytnplis  nf  ihr  last  ap| tearing 
feiiuilrv  n-ailu-d  maturity  at  a  (*«»m-s|Min«liiiv:ly  Uiti-  dati*  Thes**  oliser- 
vatiniis  atid  iX|K-nnitiits  ouiNuux'd  tlu-  unt«T  tliat  xhv  <»vrnvnitering 
ft-nuiUs  npn-MtJtrd  a  iinxid  iMi|rtiL'itioii  'Vhv  iVnuiUs  ap|«ann^;  «»ut  of 
hil  <  mat u in  «*arl'.  lu  tlit-  S'^ni^  wvrv  j>n»Uibl\  tlu-  rrnuiaiit  i»f  thr  summer 
grjuratn'ij  o!  tlu  prtvuniK  M-av<ni  tliat  had  rinrrgnl  t««»  lato  t<»  oim- 
pU-tr  «>'^  li»>"»K'  JiJul  had  surxivtd  tlu-  umtt-r  to  limsh  it  tins  Mar  The 
a!»M*iMt  ot  nuilrs  HI  tlu*  fnrv  jmrt  <»1  tlu-  s4as<i!i  aiul  tlu*  h*\\  frmndity 
onild  U'  act^vuntcd  tnr  m  this  wa>  On  tlu-  (»tlu-r  liand  it  wrnild  follow 
that  the  adults  apin-anng  at  the  tmie  of  the  spnng  flight  were  mtlividuali 
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of  last  year's  second  generation,  the  males  and  females  of  which  are  able 
to  stirvive  the  winter  in  eqiial  proportions. 

Adults  of  the  summer  generation  emerged  diuing  the  first  week  in 
July  from  nymphs  reared  from  early  appearing  females,  while  nymphs 
hatched  from  eggs  laid  by  females  at  the  time  of  the  spring  flight  did 
not  reach  matiirity  until  the  middle  of  the  month.  Adults  of  the  second 
generation  emerged  about  the  middle  of  August. 

With  the  exception  of  the  overwintering  individuals  all  the  females 
used  in  our  experiments  were  reared  from  n^inphs  so  that  the  generation 
to  which  they  belonged  could  not  be  open  to  question.  The  life  cycle 
this  season  consisted  of  one  complete  generation  and  a  partial  second. 
The.  lateness  of  the  season,  the  cool,  rainy  weather  during  May  and 
June  were  contributing  factors  in  retarding  the  development  of  the  leaf- 
hopper  this  year.  Experiments  conducted  by  Dr.  Fenton  imder  control 
termperatures  indicate  that  the  potato  leafhopper  requires  a  very  high 
average  temperature  for  optimvun  development.  Field  counts  of 
nymphs  indicated  that  the  ntimber  of  leafhoppers  appearing  this  year 
was  probably  a  little  more  than  half  the  number  hatching  last  year. 
The  killing  frost  this  season  occurred  earlier  than  last  year  but  was 
followed  by  a  period  of  warm  weather  and  the  siunmer  generation  fe- 
males continued  to  oviposit  imtil  the  middle  of  October. 

Leafhopper  Population 

In  order  to  obtain  an  index  to  the  ntimber  of  adults  on  the  potato 
vines  on  a  given  date,  sweepings  were  made  daily  throughout  the  season. 
A  plot  of  Early  Ohios  was  selected  which  was  not  sprayed  so  that  it 
represented  normal  conditions.  In  making  the  counts  an  ordinary 
insect  net  was  used.  Twenty  strokes  of  the  net  were  made  while  walking 
along  the  rows  and  the  niunber  of  adults  captured  were  counted.  In 
order  to  reduce  the  error  to  a  minimtim  these  counts  were  made  by  the 
same  person,  and  the  weather  permitting,  at  the  same  hour  daily.  The 
results  of  the  field  coimts  show  that  the  overwintering  adults  appeared 
in  maximimi  ntimbers  the  first  week  in  July,  from  that  time  on  the  steady 
rise  in  the  curve  is  due  to  the  overlapping  of  the  simimer  generation. 
By  the  last  week  in  July  most  of  the  overwintering  adults  had  died. 

Field  coimts  of  the  ntimber  of  young  hatching  each  day  were  made 
on  early  potatoes.  Six  branches  from  as  many  hills  were  selected  and 
labelled  and  the  niunber  hatching  daily  were  counted  and  killed.  A 
total  of  1077  nymphs  hatched  on  the  vines  and  the  possible  number  per 
acre  would  run  between  five  and  six  millions.  The  maximum  number  of 
nymphs  hatched  the  last  week  in  July  indicated  that  the  largest  number 
of  eggs  were  laid  during  the  middle  of  the  month.     The  field  counts 
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were  discontinued  in  August  because  by  that  time  practically  all  the 
plants  were  dead  from  tipbiun. 

Stmimer  generation  adults  did  not  appear  in  any  numbers  until  the 
last  week  in  July  when  they  migrated  to  the  late  potato  fields  where 
they  began  depositing  eggs.  Careful  field  counts  of  the  number  of 
young  hatching  were  made,  but  the  second  brood  was  insignificant  as 
compared  to  the  first.  The  development  of  this  generation  was  no 
doubt  influenced  to  some  extent  by  the  death  of  the  vines  during  the 
latter  half  of  August.  The  remaining  adults  migrated  to  curly  dock 
where  they  remained  until  frost.  NNinphs  in  all  stages  were  found  on 
cfarly  dock  as  late  as  October  28,  when  a  freeze  occurred  in  which  all  of 
the  n>Tnph8  and  most  of  the  summer  generation  adults  perished.  After 
this  host  failed  them  the  remaining  adults  entered  into  hibernation. 

Longevity 

That  the  ovcn^'intcring  adults  live  longer  than  was  supposed  is  shown 
by  the  fact  that  the  females  lived  an  average  of  'M  daN's  in  captivity, 
depositing  eggs  as  late  as  the  last  week  in  August.  This  laxiuld  indicate 
a  total  length  of  life  of  at  least  twelve  months. 
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A  coniijariscm  of  Tables  I  and  11  shows  tluil  the  females  introduced 
after  the  spritig  flight  livwl  much  longer  than  those  captured  early  in 
the  season. 
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Coninirv  to  the  gentTal  U^licf  all  the  fnnalcs  of  the  siunnuT  generation 
are  ncit  ki!le<l  at  the  time  of  fnwt.  One  fitnale  <>f  this  hnwMl  live<l  fnwn 
Au^'ust  3  to  iXuxtnlKT  ti.  a  jjenocl  of  121  <lays,  while  the  average  longev- 
ity t»f  five  indivuhmls  was  appn»xunalelv  H¥)  ilays.  The  results  of  this 
\c;ir'.s  stu<l>  indiaile  tluit  scnne  at  tlie  feiiuiles  of  the  simuiKT  generation 
overwinter 
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TaBLB  III. — LONGBVITY  OF  SUMMBR  GbNBRATION  PbMALBS 
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Length  of 

Date  of  death 

life  in  days 

Average 

1 

Aug.  3 

Dec.    6 

124 

2 

.  oly  10 

Oct.  27 

109 

3 

.uly29 

Oct.  30 

93 

4 

.oly    7 

Oct.    8 

93 

100.1  days 

5 

July    7 

Sept.  28 

83 

OVIPOSITION 

Owing  to  the  minute  size  of  the  egg  and  its  cx)ncealnient  in  the  plant 
tissue,  it  is  impossible  to  make  egg  cxnmts.  In  order  to  determine 
the  number  of  fertile  eggs,  potato  plants  were  exposed  to  females  for  seven 
day  periods  and  the  nimiber  of  nymphs  hatching  noted.  The  plants 
used  in  this  experiment  were  grown  in  the  greenhouse  where  they  had 
been  free  from  exposure  to  leafhoppers. 

From  June  21  to  September  6,  for  a  period  of  seventy-seven  days 
first  generation  nymphs  were  hatched  from  eggs  deposited  by  overwinter- 
ing females.  Nearly  twelve  weeks  elapsed  from  the  time  the  first  nymphs 
hatched  tmtil  the  last  ones  appeared  in  the  cages  from  these  overwinter- 
ing individuals. 

Tablb  IV. — Numbbr  of  Nymphs  Hatchbo  from  Eggs  Depositbd  by  Ovbrwintbring  Pbmalbs 
Catturbd  Aftbr  Spring  Plight 


Date  introduced 

No.  days  from 
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First  nymph 

Last  nymph 

1st  to  last  nymph 

Total  nymphs 

I 

Tone  29 

July  8 

Aug.  12 

35 

62 

2 
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00 
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3 
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Aug.    9 

33 

66 

4 
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.  ulv8 

Aug.    7 

30 

107 

5 

June  29 

July  8 

Aug.  18 

41 

62 

The  females  introduced  into  the  cages  prior  to  the  spring  flight 
averaged  34  nymphs,  while  those  introduced  after  the  flight  average 
SS  n>Tnphs.  It  appears  that  the  early  appearing  females  had  laid  part 
of  their  eggs  the  previous  summer  before  going  into  hibernation.  The 
maximimi  nimiber  of  nymphs  reared  from  eggs  deposited  by  a  single 
individual  was  142.  This  record  was  obtained  from  a  female  captured 
at  the  time  of  the  spring  flight.  This  female  also  holds  the  longevity 
record  for  overwintering  individuals,  living  until  August  27. 

The  early  appearing  nymphs  of  the  summer  generation  hatched  in 
our  cages  July  30  but  did  not  appear  in  any  nvunbers  imtil  the  middle 
of  the  month.  The  last  nymph  of  this  series  hatched  October  22  but 
young  were  collected  on  curly  dock  as  late  as  October  28.  Thus  the 
oviposition  period  extended  from  the  middle  of  July  to  the  middle  of 
October  for  this  season.  The  greatest  number  of  nymphs  reared  from 
eggs  deposited  by  a  single  female  of  the  summer  generation  was  59  as 
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compared  with  142  n\Tnphs  reared  from  a  single  female  appearing  at  the 
time  of  the  spring  flight. 

Ex|x?riments  were  conducted  to  determine  what  time  of  the  day  the 
eggs  are  laid.  Potato  plants  in  large  pots  were  exposed  daily  during 
the  egg  laying  season  and  a  careful  count  of  the  nimiber  of  n>'mphs 
hatching  noted.  The  i)lants  were  carried  to  a  near-by  potato  plot  and 
left  there  for  twelve  hour  i)eriods.  When  not  in  use  they  were  kq)t  free 
from  ex|)osuru  to  the  adults.  Plants  exposed  from  5  p.  m.  to  9  a.  m. 
hatched  the  greatest  nimiber  of  n\Tnphs,  which  indicated  that  oviposi- 
tion  occurs  for  the  most  part  at  night. 

Host  Plajcts 

In  order  to  determine  whether  or  not  a  complete  generation  could  be 
reared  on  some  of  the  plants  ujxm  which  Empoasa  mali  had  been  ob- 
served feeding,  a  nimiber  of  experiments  were  conducted  with  curly 
dock  (Runtex  crisfms),  Carolina  poplar  iPopulus  alba),  pig  weed 
(Chenopodium  album),  and  broad  leaf  plantain  (Plantago  major).  All 
of  the  alx)ve  gave  negative  results  exccjit  cnirly  dock  from  which  a  com- 
plete generation  was  reared.  In  addition  to  curly  dock  the  potato 
leafhopjxT  has  Ixsen  bred  on  a[)i)le.  bean  and  potato.  The  writer  has 
collecte<l  n\*mphs  fnim  Can)lina  |X)plar.  sumac  {Rhus  hirta),  rhubarb. 
hollyhock  and  dandelion.  It  is  ix)ssible  that  the  adults  feed  somewhat 
promiscuously  ami  may  ovi|x)sit  in  plants  that  are  unable  to  sustain 
the  young.  Inil  the  sup|x>se<l  long  list  of  host  plants  may  have  to  !x?  re- 
du(\Ml.  Strangely  enough  we  have  never  a)llccte<l  nymphs  from  broad 
leaf  flcK'k  {Rumrx  i>hluitf alius). 

The  imiH)rtantx*  <if  curly  d<Kk  as  a  wild  host  was  Imnight 
fornbly  to  our  attention  bv  the  death  of  the  late  }X}tato  vines  in  August. 
Aflults  and  nymphs  werr  found  on  these  plants  until  fnKt  and  it  is 
j)n)Uible  lliat  this  host  may  siT\'e  as  a  txmnecting  link  Iwtween  late 
|K)tatoeii  in  the  fall  ami  early  jHitatoes  in  the  spring.  The  plant  affonls 
a  ver>  sueeiilent  gn»wth  and  is  <»ne  of  the  earliest  lo«pT)ear  in  the  spring 
and  is  vers  resistant  tofnwil.  The  im|K»rlancx*  of  tins  wteil  as  a  hitsX 
plant  IS  wort  In  of  further  study. 


pRKsiDKST  \Vii.,\i<)\'  Nkwkli.      The  next  jwiper  is  by  Mr    John  R 
Eyer.  on  "The  IiifUiemv  of  lA*af-liop|)er  (*orilrol  on  Potato  YieUls.** 
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THE  INFLUENCE  OF  LEAF  HOPPER  CONTROL  ON  POTATO 

YIELDS 

By  J.  R.  Ever,  State  College,  Pa. 

During  the  past  two  years  comparative  tests  of  different  insecticide 
and  fungicide  combinations  have  resulted  in  the  conclusion  that  Bor- 
deaux Mixtiu^  with  excess  lime  or  other  materials  to  form  a  wash  of 
heavy  consistency,  with  or  without  the  addition  of  Nicotine  Sulphate, 
is  most  effective  in  preventing  the  phenomenon  known  as  "Hopper 
bum.*' 

In  Wisconsin,  Ball  and  Dudley  obtained  satisfactory  results  with 
Bordeaux  and  Bordeaux-Nicotine  sprays.  In  New  York  State,  Parrott 
and  Olmstead  have  controlled  hopper  bum  by  Bordeaux-Lime  washes, 
although  some  foliage  injury  resulted  from  these  heavy  lime  sprays. 

Dr.  Ritzema  Bos,  experimenting  in  Holland,  demonstrated  the 
reduction  of  potato  foliage-burning  by  Bordeaux-Lime  sprays,  and  also 
noted  an  appreciable  decrease,  during  cloudy  seasons,  in  the  tuber 
production  of  sprayed  plants.  His  experiments  support  the  conclusion 
that,  during  sunny  periods,  the  Bordeaux  Mixture  has  a  beneficial 
effect  on  healthy  plants  due  in  a  large  part  to  the  shading  it  produces. 
During  cloudy  seasons,  however,  this  shading  decreases  the  potato  yield. 

This  paper  presents  the  details  of  two  years  experiments,  conducted 
under  field  conditions  in  Erie  County,  Pennsylvania.  These  tests  were 
made  with  especial  reference  to  the  control  of  hopper  bum,  and  to  the 
effect  of  such  sprays  on  tuber  production.  It  is  interesting  to  note  that 
there  were  but  thirty-six  sunshiny  days  in  Erie  Coimty  during  the  potato 
growing  season  of  1919  and  forty-five  during  the  season  of  1920.  Accord- 
ing to  Professor  Mimcie,  our  Pathologist,  late  blight  did  not  factor  in  the 
results  of  the  spraying  experiments  for  either  season. 

The  experiments  of  1919  indicated  that  Bordeaux  Mixture  produced 
a  fair  control  of  hopper  biun  and  increased  the  >'ield  twenty-nine 
bushels  per  acre.  On  the  other  hand,  while  Bordeaux-Nicotine  sprays 
decreased  the  percentage  of  hopper  bum,  these  plots  produced  only  one 
bushel  more  potatoes  per  acre.  Bordeaux-lime  (4-8-50)  controlled 
hopper  bum  more  effectively  than  either  of  the  above  spra>'s,  but  the 
yield  was  twelve  bushels  below  that  produced  by  Standard  Bordeaux 
Mixtiu^. 

On  the  basis  of  these  results,  more  extensive  experiments  were  out- 
lined for  1920.  Comparisons  were  made  using  hand  and  power  sprayers. 
These  tests  clearly  indicated  that  there  was  a  difference  in  relative 
control  of  hopper  bum  and  in  yield  due  to  the  method  employed.  These 
factors  are  considered  in  discussing  the  efficiency  of  the  several  sprays. 
Table  I  presents  the  data  obtained  from  hand-sprayed  plots  treated  with 
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Bordeaux-Lime  and  Bordeaux-Nicotine  combinations.  Table  II  pre- 
sents similar  data  from  machine-sprayed  plots. 

As  in  1919.  Bordeaux  4-4-50  produced  a  nonnal  increase  in  \neld. 
In  hand  sprayed  plots  4-8-50  and  4-12-50  combinations  produced 
\ields  often  lower  than  their  respective  checks,  even  though  hopper 
bum  was  decreased  to  four  jx?r  cent.  In  machine-sprayed  plots,  each 
of  these  combinations  produced  less  tubers  than  Bordeaux  4-4-50. 
Milk  of  Lime  S  50  controlled  hopper  bum  fully  as  well  as  Bordeaux 
4-S-50,  but  produced  no  increased  yield.  Kaolin  added  to  Bordeaux 
4-4-50  was  not  so  effective  as  Bordeaux  4~S-50  in  hopfjer  bum  control, 
and  decreased  the  weight  of  tubers  to  about  the  same  extent  as  the  latter. 

Other  tests  were  made  with  BordcauX-Lime-Nicotine  and  Nicotinc- 
Soaj)  combinations.  Bordeaux-Nicotine  sprays  were  quite  effective 
in  controlling  leaf  hopjKrr,  and  reduced  hopper  bum  to  three  \)ct  cent 
in  hand-sprayed  i>lots.  On  the  other  hand  the  yields  were  only  slightly 
above  Bordeaux  4  4  50.  Bonlcaux  4-S  50-Nicotine  was  superior  to 
the  4  4  50-Nia)tinc  combinations.  Lime-Nicotine  wash  averaged  less 
than  4  4  50  Nicotine  mixture  in  tuber  production,  and  was  not  so 
effective  in  control  of  h(t\)]yoT  bum.  Plots  sprayed  with  Nicotine  soaj) 
solution  pnxluced  almost  as  many  tulx^rs  as  jilots  sprayed  with  Bordeaux 
4  4  50,  but  hoi)i)er  1mm  was  more  in  evidence. 

In  all  the  ti^sts  Bonlcaux  sprays  with  excess  lime  effectively  controlled 
hoi)ixT  hum.  but,  as  shown  by  Kitzi*ma  Bos,  the  .<;hading  effect  of  these 
washes  materially  decTcasccl  the  |K)tato  yield.  In  plots  sjirayed  with 
Bonlcaux-Niitiiinr.  the  hopinT  bum  was  rethuxtl  to  a  minimimi.  but 
in  each  case  the  yield  was  only  slightly  alxivt*  standanl  Bonleaux. 
In  vitw  of  llu*  fart  that  lluTe  is  an  adde*!  cost  of  ^*).40  |)er  acre  in  Nico- 
tUK-  sfiniys.  with  a  oim^|Mmding  average  gain  of  but  six  t)usl)els  more 
jjvr  acTe  tluin  witli  standard  Bordeaux,  is  it  nut  logiml  to  question  the 
ecJmmny  of  attempting  the  control  of  liop|)cr  bum  in  regions  where 
lluTi-  is  (*<*mi»iirativtly  little  sunshine  dunng  llu*  growing  si*ason' 
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FBNTON 
Table  II.— 

Kind  of 
PoUtoes 

:  POTATO  TIPBURN 

Machinx  Sprayed  Plots 
Amount  of  Tipburn 

Yield 

per 

Acre 

71 

Average 

Materials 

Treated  Check 

Treated  Check 
bu.              bu. 

Increase 
per  Acre  bu. 

Bordeaux  Mixture  4--4-50. . . 

....   Late 
Late 

40 
50 

70 
70 

176 
176 

154 
145 

22 
31 

Bordeaux  Mixture  4-«-50  . . 

....   Ute 
Ute 

28 
28 

70 
70 

176 
175 

165 
145 

11 
30 

Bordeaux  Mixture  4-12-50  . 

....  Late 

25 

70 

165 

145 

20 

Bordeaux    Mixture    4-4-50 
KaoUn«0-100 

and 
....  Late 

28 

70 

165 

154 

11 

Bordeaux    Mixture    4-4-50 

Nicotine  1-800   

Ca«e 

and  Late 
....  Ute 

38 
28 

70 
60 

176 
203 

154 
152 

22 
51 

President  Wilmon  Newell  :  The  last  paper  of  this  series  is  by  Mr. 
F.  A.  Fenton,  and  is  entitled  "Further  Experiments  with  Empoasca 
tnah  Concerning  its  Relation  to  Potato  Tipburn.** 


PROGRESS    REPORT    ON    THE    SEASON'S    WORK    ON    THE 
PRODUCTION  OF  POTATO  TIPBURN 

By  F.  A.  Fenton,  Icwa  State  College,  Ames,  Iowa 

During  the  past  season  experiments  were  continued  in  regard  to  the 
production  of  potato  tipburn  by  the  leafhopper,  Empoasca  mali  Le  Baron, 
and  very  interesting  and  significant  data  were  obtained.  These  tests 
were  conducted  to  determine  the  effect  of  artificial  mutilation  on  the 
potato  leaf,  the  result  of  colonizing  leafhoppers  on  the  plant  foliage 
under  different  environmental  conditions,  the  comparative  effect  of 
different  stages  of  the  insect  on  the  leaves,  the  injury  other  insects  might 
produce,  and  the  effect  of  Bordeaux  mixture  on  the  leaf-hoppers. 

Effect  of  Artificial  Mutilation  on  Potato  Leaves 

In  the  first  experiment  the  leaf  veins  or  leaf  petioles  were  mutilated 
with  various  instruments.  These  tests  consisted  in  puncturing  the  mid- 
vein  with  **minuten  Nadeln,**  with  finely  drawn  glass  thread,  with  blood 
dropper,  and  with  the  ovipositor  of  a  hymenopterous  insect.  The  mid- 
vein  was  also  severed  in  different  places  with  a  scalpel.  Individual 
leaves  were  mutilated  once,  twice  and  three  times  with  the  above  instru- 
ments, which  were  not  sterilized.  When  the  leaves  were  pimctured, 
little  or  no  injury  resulted,  but  when  the  mid-vein  was  severed,  the  leaf 
showed  a  distinct  type  of  injur>'.  This  was  first  observed  after  a  period 
of  nineteen  days  when  a  triangular  area  at  the  tip  of  the  leaf  turned 
yellow  and  then  brown,  a  condition  identical  with  that  of  beginning  tip- 
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bum.  However,  this  dead  area  was  comparatively  small  and  confined 
to  the  extreme  apical  portion  of  the  leaf.  Furthermore,  it  did  not 
increase  in  size  in  spite  of  the  fact  that  the  mid-vein  was  completely 
severed  in  as  many  as  three  distinct  places. 

Inplience  op  Environmental  Factors — Cage  Experiments 

July  21>th  a  second  series  of  tests  was  conducted  in  the  jjrecnhousc  to 
determine  the  eflfect  of  the  potato  leafhopper  on  the  plant  under  diflfercnt 
environmental  conditions  of  soil,  humidity,  and  sunlight.  These  potted 
potato  plants  (Early  Ohio  variety)  were  all  healthy  and  were  caged  with 
an  equal  number  of  Icafhoppers,  50  adults  and  5()  n\Tnphs  being  added 
to  each  cage.  Daily  obser\'ations  were  made  and  careful  examinations 
conducted  on  August  (Uh  and  lOth.  res|)ectively,  the  experiment  being 
closed  on  the  latter  date. 

One  series  of  plants  growing  in  sand  and  another  in  loam  were  kq)t  on 
a  bcTich  where  they  were  in  direct  sunlight  during  the  greater  |)art  of  the 
day.  Individual  plants  in  each  series  were  cage<l  with  leafhoppers. 
Burning  began  within  twenty-four  hours  on  those  exi)osed  to  the  insects 
and  incTt^a.sctl  daily  until  they  were  Imdly  injured  at  the  close  of  the 
ex|)criment  All  chetk  plants  remained  ixrrfectly  normal  throughout 
the  test.  Potato  vines  gn>wing  in  loam  liumed  just  as  badly  as  those 
in  sand,  the  tyjK^  of  soil  having  little  or  no  influence  on  the  final  results. 

In  the  second  phase  of  the  exjKfriment  one  series  of  plants  growing  in 
loam  were  placxnl  in  jians  of  water,  thus  in.suring  a  constant  saturation 
of  the  soil  with  moisture;  in  the  second  series  they  were  only  watenxl 
cxx-JisioTuilly  and  rnough  to  keep  thnn  from  wilting  too  much;  while 
in  the  third  thry  were  ke[)t  in  normally  moist  soil  All  were  placed 
where  they  wert*  ex|>oseil  t<i  a  maximum  amount  of  sunlight.  Plants 
were  sflt*cte<l  fnim  rarh  series  and  caged  with  krafhopjKTs.  Burning 
devclo|H-<l  within  twrnty-four  h<iurs  and  increaseil  daily  on  all  those 
ex|)os«xl  to  the  insects,  all  these  vines  l>eing  badly  injure*!  at  the  time  the 
cxiK-nment  was  cUjscnI  Excess  q^  soil  moisture  <!id  not  relanl  the 
Ininiing  nor  did  lack  of  it  increase  the  injury,  there  being  no  <li(Terencc 
in  the  iunoimt  of  tipbum  on  the  leaves  under  these  ditTerent  soil  moisture? 
conthtiniis  Clu-ck  plants  were  jx*rfectly  healthy  when  the  ex|>eriment 
was  cloMnl 

Ti>  ti^t  thf  influciux*  of  higli  humidity  on  the  pnxluction  of  tipbum. 
one  sc'ni*s  of  plants  wen*  kept  under  glass  gloln^s  over  the  top  of  which 
fjaiu's  of  gki,vi  wt-rc  pliuxxl  to  prevent  eva|Kjration  and  thus  keep  the  air 
surrtnmding  the  foliage  m  a  water-saturalitl  condition.  Another  series 
wen-  kept  as  a  chvvk  imd  all  were  plaixMl  iii  sunlight.  IndividiuU 
plants  from  each  were  enclosed  with  leafliopj>ers.     As  in  the  case  of  the 
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other  tests  tipbtim  began  within  twenty-four  hours  after  the  insects 
had  been  colonized  on  the  vines  and  increased  in  severity  each  day. 
At  the  time  the  experiment  was  closed  it  was  noted  that  the  bviming 
on  the  vines  kept  under  bell  jar  conditions  was  not  as  severe  as  in  the 
other  cases  ^and  was  somewhat  obscured  by  physiological  injury  due  to 
abnormal  conditions.  The  slight  decrease  of  injury  was  due  to  the  fact 
that  many  of  the  leafhoppers  were  drowned  in  the  drops  of  water  collect- 
ing on  the  sides  of  the  glass  globe  and  that  others  were  killed  by  disease 
induced  by  the  abnormally  high  humidity.  However,  enough  survived 
to  produce  typical  injury.  Check  plants  showed  no  signs  of  tipburn. 
This  test  indicated  that  retarded  leaf  transpiration  or  air  saturated  with 
moisture  will  not  check  tipburn  provided  leafhoppers  are  present. 

The  last  series  of  experiments  were  made  to  show  the  influence  of 
sunlight  on  the  production  of  tipburn,  to  test  whether  its  absence 
would  prevent  or  change  the  type  of  injury  induced  by  the  leafhopper 
or  whether  its  presence  would  increase  burning  on  plants  as  compared 
with  those  kept  in  the  shade.  One  series  were  kept  on  a  bench  in  the 
greenhouse  under  a  glass  painted  a  dark  green,  the  pots  being  ir»  this 
artificial  shade  at  all  times  of  the  day.  Another  series  were  kept  in 
direct  stmlight.  Individual  plants  in  each  series  were  enclosed  with  the 
leafhoppers.  Tipburn  began  on  all  of  these  within  twenty-four  hours 
and  increased  daily.  At  the  time  the  experiment  was  closed  all  vines 
exposed  to  leafhopper  attack  were  dead  or  nearly  so,  while  the  others 
were  perfectly  normal.  Tipburn  developed  just  as  readily  and  as 
severely  on  those  kept  in  the  shade  as  on  those  in  simlight,  provided 
they  were  exposed  to  leafhopper  attack,  showing  that  simlight  is  clearly 
not  a  direct  factor  in  producing  or  influencing  tipburn. 

In  December  additional  evidence  was  obtained  showing  that  the  leaf- 
hopper is  the  principal  cause  of  tipburn  and  that  environmental  factors 
have  little  influence  except  as  they  affect  the  insect.  At  this  time 
typical  injiuy  on  potted  potato  plants  in  the  greenhouse  was  produced 
by  colonizing  nymphs  on  the  leaves.  During  this  experiment  the  days 
were  almost  imiformly  cloudy,  there  being  very  little  simshine.  It 
was  noticed  in  this  experiment  that  the  leaves  did  not  brown  as  rapidly 
as  they  did  in  the  field  or  diuing  cage  tests  in  the  summer,  but  otherwise 
the  injury  was  identical. 

Influence  op  Environmental  Factors — Field  Observations 
Frequent  observations  were  made  in  the  experimental  field  to  deter- 
mine the  progress  of  tipbimi  on  the  vines  and  daily  cotmts*  were  made 

*For  a  more  detailed  account  see  Albert  Hartzell,  "Further  Notes  on  the  Life 
History  of  the  Potato  Leafhopper"  in  Journal  of  Economic  Entomology,  Vol. 
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to  ascertain  the  number  of  n>Tnphs  and  adults  present  in  the  field. 
These  results  were  plotted  as  sho^im  in  Figure  2.     It  is  seen  that  there 
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was  a  distinct  correlation  between  the  leafhopper  population  and 
percentage  of  tipbum,  the  latter  increasing  with  the  increase  in  numbers 
of  the  leafhoppers.  The  abrupt  drop  in  both  nymph  and  adult  curves 
v:as  due  to  the  death  of  all  the  plants  in  the  field. 

In  Figure  3  curves  were  plotted  representing  the  minimimi  hvunidity, 
maximtmi  temperature,  and  total  nimiber  of  hours  of  sunlight,  together 
with  a  curve  showing  the  progress  of  tipbum  in  the  field.  The  humidity 
records  were  taken  from  a  hygrometer  and  checked  with  a  sling  psychro- 
meter,  and  the  temperatiu^  data  were  taken  from  readings  from  a  maxi- 
mum thermometer.  The  simshine  records  were  taken  from  a  sunshine 
recorder  and  the  total  number  of  minutes  of  sunlight  plotted  from  9  a.  m. 
to  4  p.  m.  It  is  seen  that  there  was  little  correlation  between  the 
development  of  tipbum  in  this  field  and  the  amount  of  sunlight,  maxi- 
mum temperature,  and  minimum  humidity. 

Is  Tipburn  Systemic  ? 

It  was  repeatedly  observed  that  tipbum  could  be  produced  on  the 
leaves  of  a  plant  by  the  use  of  the  leafhoppers  and  that  the  injury  was 
always  confined  to  the  plant  tissues  on  which  the  insects  were  feeding. 
In  no  case  did  the  disease  advance  from  one  part  of  the  plant  to  another 
without  the  agency  of  nymphs.  The  most  striking  of  these  experi- 
ments was  one  started  September  17th.  A  healthy  Early  Ohio  plant 
having  four  distinct  branches  was  chosen.  Twenty-four  nymphs 
which  had  just  hatched  within  the  past  twenty-four  hours  were  placed 
oh  one  branch  having  seven  leaves  besides  a  rapidly  expanding  bud. 
A  wad  of  absorbent  cotton  was  tied  aroimd  the  stem  to  prevent  migra- 
tion by  the  nymphs  to  other  parts  of  the  plant.  Twenty-four  hours 
later  these  leaves  plainly  showed  first  signs  of  injury.  Only  twenty-one 
nv-mphs  were  counted  on  this  date,  three  having  died  or  escaped.  This 
number  remained  on  the  tip  for  the  next  four  days  with  the  leaves 
showing  increased  injury  daily.  On  the  fifth  day  but  seventeen  nymphs 
were  cotmted,  four  having  escaped.  On  this  date  half  of  the  three 
oldest  leaves  were  diseased,  the  two  next  oldest  had  the  tip  rolled  in, 
while  the  others  showed  signs  of  injury  in  the  paling  of  the  chlorophyl 
about  the  tip  and  margins.  On  the  eighth  day  but  eleven  nymphs 
were  coimted,  the  rest  having  escaped  or  died.  On  this  date  the  two 
oldest  leaves  were  dead,  the  apical  half  of  the  two  next  oldest  were  half 
burned,  the  two  yoimger  leaves  showed  marked  svinptoms,  while  the 
youngest  leaf  and  the  entire  bud  were  of  an  tinhealthy  color  and  showed 
clearly  a  loss  in  succulence.  On  the  ninth  day  the  entire  tip  was  badly 
burned.  The  n\TOphs  were  now  in  the  fifth  instar  and  many  of  them 
were  noticed  to  be  feeding  on  the  petioles  and  stem.     On  the  eleventh 
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day  the  entire  tip  showed  increased  injun',  and  was  so  badly  burned  by 
the  twelfth  day  that  the  n\Tnphs  were  removed,  there  being  no  food 
left.  Six  were  still  in  the  fifth  instar,  the  remaining  having  matured. 
The  plant  was  photographed  a  few  days  later.  In  addition  to 
demonstrating  the  local  nature  of  the  disorder,  the  above  experiment 
shows  that  in  severe  cases  the  leaf  petiole,  stem,  and  even  opening  lca\'es 
are  affected,  the  nymphs  feeding  on  these  places  when  obliged  to. 

Comparative  Effect  of  Different  Stages  of  the  Insect 

A  set  of  exjxjriments  was  conducted  to  determine  the  comparative 
eflfect  of  the  different  stages  of  the  leafhop|x.T  on  the  potato  foliage. 
In  one  test  first  instar  nvTnphs  were  plactxl  on  normal  leaflets  and  kept 
there  by  means  of  a  wad  of  absorbent  cotton  tiwl  around  the  leaf  petiole. 
Leaves  were  confined  with  one.  two  and  three  nvmphs,  respectively. 
Those  confine<l  with  one  nvTnph  develoixxl  the  first  s>Tnpl<ims  in  from 
six  to  nine  days,  deixrnding  u\xm  the  age  of  the  nvmphs  which  were  in 
either  the  thinl  or  fourth  instar.  Those  having  two  hop|x^rs  develo|)ed 
the  first  s\Tnpt(>ms  in  fnwn  four  to  five  days,  the  insects  in  this  case  being 
in  either  the  second  or  ihinl  in.star.  Ix^aves  on  which  three  nvinphs 
were  jilacetl  showe<I  tiplmm  in  fnwn  three  to  five  days,  the  insects  being 
in  either  the  first,  second  or  third  instar.  W'^hen  more  insects  were 
txinfine<l  in  a  leaf,  the  Imming  develojxxl  still  earlier.  These  tests 
showe<l  that  malt  is  aifiahle  of  pHKlucnng  buniing  in  all  its  nymphal 
stages,  hut  that  when  one  is  ctmfine<l  to  a  leaf  the  amount  of  *'toxic 
suhstantv"  intnwhux'^l  is  not  suftirient  in  prcKhux*  the  <lisease  ami  that 
nonnally  our  lu-mph  does  not  reach  an  "ttTinnive"  size  until  the  third 
or  fourth  instar 

In  another  senes  one  and  twof<iurth  instar  nymphs.  res|)ectively.  wcno 
confine<l  cir»  i>otato  leaves  to  determine  the  etTeet  of  this  stage  in  <levelof>- 
ing  tij>buni  Five  fourth  instar  nymphs  placet!  nn  individual  leaflets 
pnMlutx*<l  burning  in  fnmi  nne  to  seven  days  In  all  but  one  c^ase  the 
insect  was  in  the  tifth  instar  when  burning  wiis  first  notux*<l  Five  k*af)ets 
on  each  of  which  two  fourth  instar  lUTiiph  .  were  fjUiee*!  develo}ieil  burn- 
ing in  from  <»ne  to  four  days,  there  lieing  little  dilTirriMuv  m  the  date  of 
api>eanin(x^  of  bunung.  whether  there  wen*  one  or  two  insects  on  the 
lejif  Thesi*  and  other  ex|>enmenls  showi^l  that  where  wiu/i  is  m  either 
the  fmirth  (»r  fifth  instar.  the  s\inpt<iins  an*  often  producxtl  on  a  normal 
leaflet  within  twent\  -f«»ur  h«nirs. 

In  tiiges  where  etjual  mimlKTs  of  aclults  and  lumphs  were  aildetl, 
liunun^'  (le\elo|Htl  much  earlier  and  to  a  much  gn^ater  extent  in  thotse 
i-ii^vs  having  nymphs  than  m  those  having  atlults.  Furthermore, 
adults  confinetl  to  individual  leaflets  failed  to  produce  the  disease  to  any 
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<fnafrff:  wSfflCe^nar.  Afclts  ojc&asd  m.  ca^jes  ott  potato-  plants  Qileii  to- 
u.'>--*Ib«  aaj  agn  «if  biamiiag:  if  no  n^mpfc?  w«re-  prodoced  or  i£  t&iese 
w«nt  annaeifianrihr  reno^retj  after  tnairrfiTni^  Tins  rrKfecates  tfeat..  cotDr- 
para£rT«£7  spea&zcq^  tie  a<&£ts  are-  ihdc  roesrihr  as  etiDiectzve  in  prvD^acmg: 
ibe  ^fecssc*  as  tSoe-  l'^^tm^.^fac  sDtz  that  t&e^r  wil  prodtsce  t^yfocira  w^kq 
iztrcMifimoed  si  pxasi  mamfwrs  on  potato^  piDszxts  has  been  sbovii  oi  lieM 

EfTBCT  €'X  l^WrJtTTO.  LeaTES  PJI!Q0CCE2>  HT  OrSEBt  IXSECTS 

To-  test  t&e-  mjiiguaiius-  «Sieccs  cif  «oC&er  msects  on  pocato-  IieavesK  ocat 
seraes  oc  piassis  veer  cadged  vim  Bozds&Ib  tzeefioooper  t'»-wft!i-rt?r!^  (Omrss 
taC9Bbms-  .  tarnr?yiwf  piassi  ha^  ac&clts  •  Li^ms  ^mOtemsssK  ap&id?  '  specks 
mk2=cvTL>.ac!d  ffieabcedies  ^EpiSFts  imrmmrwis^,  Eac&  of  tbese  iaseets 
prwSBDoed  a  trpsocal  feffrm  of  iiiijim;>  tfcat  m,  sao*  varr  reemfeuwi  tie-  tzpbtim 
^"^ggp^  b^r  t&e  aeaSaopper.  Bcii!5ali0-  r.-wtyrirt^^^riir!'  njaapte  gsdiied  tie-  sterns 
of  tbfr  piiarii"^  b^  ■'■^wayr^  the  tasEde  at  iBae  pc»cL.ts  of  j^T«nr^ii.ff-rtTi^  ^.  coOapee 
aod  t^iie  iwfi.fjii'^  ts2-  tx2^  bf ''*f  <omtx  ^-^  vSIriL  TaoniB&shcd  "p^^^i^  bo^gis  coiHectieQ 
act  tse*  '^^■^  oc  t&c*  •pfly*"^'^  arrw  irift'iifyji  a  vaSiniitt^  anso  t^yt*???^  oil  i^fr'^  parrt-. 
ApffTflf  at  Sir;^  piPCtdDKed  ZC"  ^incsirT.  ben  vbec  tiae  covocrT  T'lirreasgd  2n 
imn^cTS  t2»  pfi&tri  ^BSt  Tcilkved  aod  t^^  Flea  bcetilhes  at  lErst 

ate  tbe  inqpncaJl  inooazM!  Ihcfies  m  tiae 

Wht  Decs  BoKSXAT^  31ixn"mi:  P^ethxt  Tipbtxx* 

It  has  b«s3  kiK^rs  $Gr  BCEot  jxttw-  liat  BardeaxoL  sa^ji^i^■;e  sprai"^  cm 
potato  p^aats  j^edajccd  ^±ie  aapcnrr:  cf  t^^sozni.  WbcQ  it  vas  foacod  thai 
tbe  leafbopfKr  vas  jnjUTti^aik-  foe  tiie  U'ctrnliV  attesiikm  vas  latajTaJhr 
attiadcx!  to  tbt  e&ca  €f  tins  ^aiaj  -cc:  tiieae  idsbksl  Flnkc-  carried 
CO  soose  pffefimaaaay  f  ijirHjiLiegns  v^Srfii  zD&cated  that  it  bad  a  repe^fest 
natae.  aad  Paajudl*  sdbstazxtatad  tiKse*  coorfafaaaR.  It  vas  dbfserrod. 
that  codes'  cegtajii  oandaiJODS  Bcrdeami  rK^i^'i^  pprresrusd  tipboin  to 
a  lai]ge  extern  id  om-  ^■*]M»T-'rri>»*rra>l  pikns.  2i}d  as  a  resoh  a  senes  cf  ca;^ 
expesrimems  vas  fiarted  lo  ^^ccnner  the  €xaci  fSxca  cf  tins  s^xar  oel  the 
iianops  stages  cf  ifbe  feadLu^j^jer.  Tbe  f aOcvrog  resnahs  mrt  pne&omBnr 
btxt  fctexestisa^- 

Xrs^asi  3(teb  a  unn^jcx  of  beahiv  Rtna]  Xev  Yodoer  Taiieiy  poiaio 
plants  gioaxLig  in  larije  iv^'  gaJkc  crcidcs  v^ere  s^ca}"«i  vhi  lime  vater 
and  diflqeDl  suezi^tbs  cf  Bcgdegiix  nnrtni^.  ead:  fonzmla  bexpg  i2sed 

>FlQkK,  C.  L  JaivxAL  OF  £co»i«oc  EvTQiiCiLacT,  VoL  12L  1V1«,  ja^ptt  256-257. 
*Fktccu  p.  J-  and  CUms'weac.  R.  D.  lai-xvia  or  Ecomokjc  Evtqmolocy.  VcC  13u 
"  2M>2Sa.  jmd  N«r  york  Gajen-*  TtcL  BuL.  77.  WOO 
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alone  and  with  nicotine  at  the  rate  of  one  part  of  this  to  800  of  Bordeaux 
mixture.  Each  plant  was  sprayed  thoroughly  with  a  small  atomizer 
spray  pump.  lx)th  the  upjxjr  and  lower  surfaces  of  the  leaves  being  gi\'en 
a  thorough  coating.  Plants  were  selected  haWng  two  or  more  branches, 
one  branch  Ixjing  protected  from  the  spray  at  the  time  of  application 
by  being  enclosed  in  a  glass  cylinder.  After  the  spray  material  had 
thomughly  dried  an  equal  number  of  fertile  females  were  introduced 
into  each  cage.  After  ten  days  the  females  were  removed  and  the  hatch- 
ing nN-mphs  counted  daily.  It  had  l>een  previoiLsly  demonstrated  that 
the  ver>'  young  nvTnph  rcmainwl  near  the  ix)int  of  emergence  from  the 
leaf  tissue  for  at  least  twenty-four  hours  after  hatching.  By  counting 
the  numlxjr  of  n>'mphs  found  on  spraye<i  and  unsprayed  leaves  it  could 
be  determine<l  whether  or  not  the  egg  had  Ix^-en  laid  in  tissue  coated 
with  Bordeaux.     The  following  table  summarizes  the  results. 
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Fnun  the  alxivt*  prt'liniinary  lest  it  was  fdund  that  nut  of  a  total  of 
2^il  fcrtilf  iggs  laid  by  the  females  Inil  11  wore  de|K>sitc<i  in  spraye<l 
lexives.  It  was  al.M)  noticxnl  that  in  every  ease  of  a  nvmph  hatching 
on  a  spniyid  leaf,  the  latter  was  always  im|iirfeelly  eovereti  liy  the 
invetu  ule  While  there  are  not  enough  <lat;»  to  indieate  theco!ni*anitive 
efleet  of  ditTereiit  Honleau.x  formulae  on  llie  a<lults.  it  is  evident  that 
this  niiAtun-  or  even  lime  water  will  n*|)el  tlie  adults  under  ixTtain 
oindiii«»ns  Thus  ovi|M»sition  is  prevente«l.  pn>vidtHl  the  leaves  arc 
tlior«»ughly  eoven**!  l>y  the  spray,  and  there  an-  iinspraynl  plants  on 
whuh  they  tan  ovi|N>sit 

(\iNi  I J  sloNs 

I  Tipburn  or  h^piifrbuni  of  the  |N»tato  is  priwIutXHl  lhn»ugh  the 
a^eiu  \  «»i  l\p9tpi\i*Mi  malt 

'2  All  luinphal  stages  ni  the  leafhupjier  are  eai»able  <»l  pnMhuing 
s>!npt«»fns  of  the  tli^ease. 
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3.  The  older  the  nymphs  the  greater  the  amount  of  injury  done, 
nymphs  in  the  first  and  second  instars  being  incapable  of  producing 
any  eflFect  on  the  leaf  tinless  in  niunbers. 

4.  The  greater  the  number  of  nymphs  on  a  leaf  the  sooner  the  injury 
develops  and  the  more  rapidly  the  leaf  or  plant  is  killed. 

5.  The  adult  hopper  is  not  nearly  so  effective  as  any  of  the  nymphal 
stages  but  will  produce  the  disease  when  concentrated  in  large  niunbers 
on  a  given  plant. 

6.  The  disease  is  produced  to  the  same  extent  and  just  as  soon  under 
such  diverse  environmental  conditions  as  type  of  soil,  amoimt  of  mois- 
ture in  the  soil,  presence  or  absence  of  sunlight,  or  reduced  leaf  transpira- 
tion. 

7.  Tipbum  as  a  disease  is  localized,  being  confined  to  that  part  of 
the  plant  exposed  to  the  attack  of  the  leafhoppers,  whether  this  be  a 
leaflet  or  entire  branch. 

8.  Other  insects  known  to  feed  on  potato  such  as  Buffalo  treehopper 
nymphs,  tarnished  plant  bugs,  potato  aphis,  and  flea  beetles,  produce  a 
type  of  injury  characteristic  of  the  individual  species  concerned  but  in 
no  way  resembling  tipbum. 

9.  Bordeaux  mixture  prevents  tipbum  by  repelling  the  ovipositing 
female  leaflioppers. 

President  Wilmon  Newell:  This  subject  is  now  open  for  discus- 
sion. 

Mr.  R.  L.  Webster:  I  would  like  to  ask  if  any  allowance  was  made 
for  unavailable  soil  moisture;  that  is,  sand  as  compared  with  loam? 

Mr.  F.  a.  Fenton:  We  kept  certain  potted  plants  in  a  pan  of  water 
all  the  time,  and  we  also  kept  them  where  the  sand  or  loam  was  dr>'. 
There  is  a  difference  in  the  plant  growth  but  not  in  percentage  of  tip- 
bum. 

Mr.  R.  L.  Webster:  There  would  be  considerable  difference  in 
loam. 

Mp.  F.  a.  Fenton:  We  fotuid  that  we  got  tipbum  just  as  quickly 
on  plants  in  good  rich  soil  as  in  sand.  I  noticed  in  traveling  about 
the  state  that  the  type  of  soil  seemed  to  make  little  difference.  For 
instance,  one  field  had  but  one  spot  that  was  badly  tipbumed  and  that 
was  in  a  low  part  where  there  had  been  much  water.  Tipburn  is  always 
correlated  with  the  nimiber  of  leafhoppers.  We  found  out,  too,  that  the 
disease,  you  might  call  it  such,  is  not  systemic,  that  is,  it  does  not  travel 
from  one  part  of  the  plant  to  another  without  the  agency  of  the  leaf- 
hopper. 
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Mr.  R.  L.  Webster:  I  made  some  chemical  tests  recently  on  the 
efTccl  of  red  spiders  on  the  foliage  of  roses.  There  seems  to  be  an 
accumulation  of  mucilages  and  pentosans;  substances  that  take  up 
water.     That  may  be  a  factor  in  this  situation. 

Mr.  J.  E.  Di'DLEY.  Jr.:  An  exi)eriment  at  Madison,  Wisconsin,  this 
year  might  be  of  interest  in  connection  with  the  previous  papers.  Indi- 
vidual plants  of  five  varieties  of  potatoes  were  caged,  two  cages  to  each 
\aricty.  In  one  cage  over  each  variety  there  were  about  twenty  adult 
Icafhopjxrrs  placed  the  12th  of  July.  The  other  cages  remained  free  of 
leaflioiiiHTs  the  whole  season.  In  every  case  hop|X!r-bum  occurred  in 
tho  cages  in  which  leafhopj)ers  were  placed  and  in  no  case  did  it  occur 
in  cages  which  were  kept  free  from  them.  In  the  cages  in  which  it 
occurred  it  was  not  nearly  as  serious  \ivt  variety  as  in  the  rest  of  the  field. 
which  would  l(K)k  as  though  the  jiartially  decreased  transpiration  in  the 
cTiges  retarded  the  spread  of  hopixT-bum. 

Potato  flea  beetles  and  ix)tato  aphids  were  found  in  all  the  cages. 
It  was  imiK>ssible  to  kcvj>  them  out.  As  no  hopi>er-bum  occurred  in  the 
check  cages,  it  would  lfx>k  as  though  we  could  eliminate  these  two  imiects 
as  cau.sal  agents. 

My  ex|)erimenls  difTcr  slightly  in  one  resjx'ct  from  Mr.  Fenton's; 
thai  is  the  rate  of  spread  of  hop|>er-l)um.  Observations  wcnild  appear 
to  indicate  that  h<ip|KT-l)uni  will  spread  over  a  whole  plant  once  the 
plant  has  l>een  afTetnt*<l.  I  have  seen  that  in  several  cases  where  one 
or  two  hopjiers  were  plaaMl  on  a  plant  for  a  week,  say,  and  then  taken 
off  and  the  pliiiil  amtinuetl  to  dnnip  until  it  was  entirely  dead. 

Mr.  p.  a.  Pknton:  We  lrie<l  lluil  exiH'riment  lime  and  time  again 
and  we  absolutely  <li(l  not  gel  any  lip-burn.  We  cage*!  a  plant  with 
aclult  lcaf})op|)ers  ami  we  knew  that  this  plant  was  loade<l  with  eggn. 
The  halching  y<»ung  wen*  iransfemnl  from  the  leaves  ever>'  twenty-four 
hours  and  no  ti|>-burn  was  nolicxtl.  We  had  c^ninls  as  high  as  several 
huiKlntl  young  fnun  one  plant  and  yet  when  we  mnovwl  these  ever>'  day 
we  ilid  un\  get  any  lipbum 

Mr  T  J  liiAiii.KK  I  w<mUl  like  lo  know  fn)m  Mr  Kyer  whether 
iherv  was  any  late  blight  e<»niHvUnl  with  the  exjierimenls  that  would  in 
any  wav  mflueiur  the  yicK! 

I  wt»uld  like  to  know  fnnn  the  last  sjjeaker  whether  tip-lmni  in  his 
opimoii  IS  ever  tmis^-tl  by  any  other  agency  tlian  the  h(»pi)er.  I  wcnild 
like  to  know  fn»in  .Mr  Penton  what  he  i^msiders  the  diagnostic  charac- 
ters of  hopjHT-biirn 

.\Ik  J  R  Kykr  In  answer  to  Dr.  Ileadlee's  question  reganling  the 
nuitter  of  late  blight,  acxxirding  to  tnir  plant  jjathokjgisl  who  is  located 
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at  the  experiment  station,  this  disease  was  not  a  factor  in  any  of  our 
experiments  for  either  1919  or  1920,  because  we  had  no  late  blight  in 
these  potato  plots. 

Mr.  F.  a.  Fenton  :  In  regard  to  the  diagnostic  characters,  our  results 
were  identical  with  those  of  Dr.  Ball, — that  is,  that  the  injury  invariably 
begins  at  the  tip  or  margin  of  the  leaf  and  follows  the  veins.  The  vein 
will  collapse  first  and  then  the  tissues  between  will  die.  In  other  forms 
of  tip-biun,  the  tissue  between  the  veins  will  die  and  the  veins  themselves 
will  remain  green.  If  j'^ou  put  a  large  niunber  of  leafhoppers  on  che  plant 
the  leaves  will  wilt  before  they  turn  brown. 

That  reminds  me  that  recently  in  the  Potato  Magazine,  a  gentleman 
from  Vermont  said  that  he  produced  tip-bum  by  concentration  of  sun- 
light on  the  plant  through  mirrors.  It  strikes  me  that  this  is  abnormal. 
You  would  not  find  that  in  field  conditions.  On  the  other  hand,  you 
would  find  leafhoppers  in  the  field. 

Mr.  E.  D.  Ball:  FiulJier  answering  Mr.  Headlee,  there  are  four 
things  that  we  find  on  the  potatoes  ver>'  commonly,  and  when  you 
mention  the  diagnostic  character  of  tip-bum  you  only  need  then  to 
differentiate  it  from  the  other  three.  Under  certain  conditions,  especial- 
ly in  greenhouses,  you  will  often  get  a  burning — sl  sunbtun  of  potatoes 
— a  case  where  the  leaves  have  been  subjected  to  too  high  termperature 
and  too  small  moisture  content  in  the  soil  and  they  actually  die.  In 
those  cases  you  almost  invariably  find  that  the  leaf  is  light  in  color. 
There  is  no  relation  to  the  veins  and  there  may  be  no  relation  to  the 
margin.  You  may  have  the  burning  right  across  the  leaf,  in  the  center, 
or  any  place  like  that.  That,  of  course,  is  a  rare  thing.  Besides  that 
you  have  the  two  blights.  But  tip-bum  is  brown  in  color,  always  occurs 
on  the  margin  of  the  leaf  and  runs  in  on  the  veins.  The  blights  are  al- 
most invariably  membrane  troubles  and  not  vein  troubles,  and  cross 
right  across  veins  angularly  or  in  any  way;  it  may  occur  inside  of  the 
leaf  and  not  have  any  reference  to  the  margin.  Tip-bum  is  a  margin 
and  a  vein  condition  and  it  occurs  on  the  margin  and  runs  in  a  V  on  the 
veins. 

Mr.  Z.  p.  Metcalp:  I  think  we  have  here  a  complication  of  physio- 
logical processes  which  are  really  very  poorly  understood.  It  must  be 
remembered  that  this  same  potato  leaf-hopper  is  in  the  South  the  princi- 
pal insect  enemy  of  the  soy-bean  and  causes  on  the  leaves  of  the  soy-bean 
a  peculiar  leaf  spot  on  which  a  plant  pathologist  that  I  know  worked  for 
about  five  or  six  years  and  never  arrived  any-where.  He  separated  a 
distincitve  organism  from  this  spot,  and  yet  he  never  could  get  that 
organism  transferred  from  one  leaf  to  another,  unless  the  leaf-hopper  was 
there. 
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Here  we  have  the  same  insect,  as  far  as  anybody  knows,  producing  an 
entirely  different  efTect  on  another  plant.  And  in  this  connection  I  want 
to  say  that  we  arc  studyinjj  the  physiology  of  leaf  spots  on  various  plants 
caused  by  leaf-hoppers  and  plant-hoppers,  and  we  find  a  great  many 
of  the  spcjts  that  have  been  described  in  pathological  literature  are 
intimately  bound  up  with  these  {xxiiliar  kinds  of  insects,  but  we  know 
very  little  about  the  real  physiolog>'  behind  these  things  as  \'et. 

Mr.  T.  J.  Hkadlek:  One  year  ago  this  summer  I  aske<l  Professor 
Ball  alxnit  the  diagnostic  characters  of  this  kind  of  injury.  He  gave 
them  to  me  ver>'  much  as  they  were  stated  to-day.  I  used  the  informa- 
tion to  examine  the  conditions  in  our  state.  We  raise  about  16,000,000 
bushels  of  TX)tatoes.  and  I  found  some  leaf-hoi)per  injury,  but  I  did  not 
fine  leaf-hopper  injurv'  or  leaf-hopfKT  Inim  as  the  princifml  source  of 
what  the  plant  j>athologists  usually  call  tip-bum. 

Mr.  J.  (f .  Sanders:  I  had  the  privilege,  last  simimer.  of  observing  in 
Holland  mnxxQ  very  extensive  experiments  along  this  ver>*  line.  Potatoes 
of  similar  varieties  were  similarly  caged  in  cages  of  similar  sizes  made  up 
of  glass,  wire  and  cloth.  Invariably  those  fxitatoes  with  hoppers  had 
tip-bum. 

Mr.  P  J  pARRcnr:  It  may  be  of  interest  to  Dr.  ileadlee  to  hear  of 
an  exjKTienct*  with  tip-bum  in  New  York.  In  HM)8  the  leafhopper  was 
very  almndant  on  |K>tat()es,  and  much  browning  of  the  foliage  was  noted 
in  plantings  whore  the  in.sects  were  numerous.  Injuries  to  the  foliage 
wen'  diagn<>«e«l  by  a  i)hylopath<»l(>gist  as  ty])ical  tip-bum,  which  identi* 
fiaition  by  th«*  way,  mislead  us  as  to  the  destnictive  c^|)acities  of  the 
ins**cts  In  i>lHimiiig  for  field  exiHfrimenls  with  the  leafhop|)er  in  \9\9 
we  st*inin*<l  the  assistaniv  of  a  phytopatholo^ist.  who  note<l  the  occur- 
rencv  cif  various  diseases  in  the  difTennU  i)lats  As  some  of  you  know, 
the  un.Hpnivetl  n^ws  (ir  rhe<ks  were  practically  destn>yed.  The  brown- 
ing of  the  foluige  was  almost  entirely  due  to  ihr  work  of  the  lQafhot)per 
and  Mr  Stewart.  <»ur  phyiojmthologisi.  has  gone  on  reixml  as  saving 
that  the  disesasi^*!  (^mtlition  of  the  check  plants  was  not  distinguishable 
from  what  hv  has  h<n*t<»fon-  di»sigiuitc<!  as  tip-bun) 

Mr  II  A  (iossARO;  I  want  t<i  make  otu*  or  two  observations  as  to 
the  tiifit  of  preventing  tiji-burn.  It  wmild  ai»iw*ar  to  ine  that  the  cost 
of  pnvenitng  tip-lium  might  excetnl  the  value  that  voti  got  in  mcreased 
yield,  yi't  Uifius**  c»f  the  fact  that  leafliopinTi  an*  also  coiuvmwl  ill 
transmit  1 11)^'  f\nu:iiH  tm*\  iKKterial  disi»a.se,  I  w«rulil  regard  the  ap|iear- 
aiHv  c»f  tip-bum  in  a  fKilato-jiatch  as  a  go<»d  hint  to  gel  busy,  reganllesi 
of  the  fact  that  it  nu^»ht  t>ost  mon*  to  prrvtnt  tii^-lnim  than  to  suffer 
fnrin  It,  l)e<tius*»  I  might  Ih»  preveiUmg  something  much  more  costly 
tlum  tip-bum. 
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President  Wilmon  Newell:  The  next  paper  on  the  program  is 
entitled  "Chinch-bug  Resistance  Shown  by  Certain  Varieties  of  Com." 
bv  W.  P.  Flint. 


CHmCH-BUG  RESISTANCE  SHOWN  BY  CERTAIN  VARIETIES 

OF  CORN 

By  W.  P.  Flint,  Urbana,  III. 

In  localities  where  chinch-bugs  have  been  abundant  for  a  number  of 
years,  one  will  frequently  hear  statements  from  farmers  that  certain 
varieties  of  com  are  not  greatly  damaged  by  them.  Investigations  of 
these  statements  have  shown  in  most  cases  that  some  other  factor  than 
varietal  resistance  has  been  responsible  for  lessening  the  chinch-bug 
injur}-. 

In  the  summer  of  1917,  Mr.  J.  J.  Doerschuk,  then  county  agent  in 
Randolph  county,  Illinois,  called  the  writer's  attention  to  the  fact  that 
a  variety  of  com  known  locally  as  White  Democrat  seemed  to  be  showing 
marked  resistance  to  chinch-bug  attack. 

In  the  spring  of  1918,  imder  the  supervision  of  Mr.  Doerschuk,  seven 
varieties  of  com  were  planted  in  four-row  strips  in  a  field  in  a  locality 
where  chinch-bugs  were  extremely  abundant.  These  varieties  included 
White  Democrat,  Iowa  Silver  Mine,  Boone  Cotmty  White,  Sutton's 
Favorite,  St.  Charles  County  White,  Yellow  Ninety  Day.  and  Reid's 
Yellow  Dent.  There  were  but  few  chinch-bugs  in  this  field  up  to  the 
time  of  their  summer  flight,  which  occurred  when  the  com  was  about 
three  feet  high.  A  general  heavy  infestation  of  the  field  resulted. 
The  second  brood  of  bugs  was  very  abtmdant  in  this  field.  Early  in 
October  the  stalks  and  ears  from  ten  hills  of  coin  of  the  White  Democrat, 
Iowa  Silver  Mine,  and  Reid's  Yellow  Dent  were  carefully  weighed,  the 
weights  being  53,  17,  and  11  pounds,  respectively.  None  of  the  other 
varieties  were  as  good  as  the  Reid's  Yellow  Dent. 

In  1919,  White  Democrat  and  a  local  strain  of  Reid's  Yellow  Dent 
were  sown  in  alternate  strips  of  two  rows  each  in  fields  of  fifteen  to  twenty 
acres  in  two  widely  separated  localities  where  chinch-bugs  were  abund- 
ant. By  the  first  of  September  one  could  easily  distinguish  the  varieties 
from  a  distance,  at  least  80  per  cent,  of  the  White  Democrat  stalks  were 
standing,  while  the  stalks  of  Reid's  Yellow  Dent  had  nearly  all  fallen 
from  the  eflFect  of  the  chinch-bug  injury.  The  com  was  harvested  in 
October,  in  one  of  the  fields  Reid's  Yellow  Dent  yielding  21  >^  bushels 
and  White  Democrat  30>^  bushels  per  acre;  in  the  other  15>^  and  \9yi 
bushels  per  acre,  respectively.  The  difference  in  the  com  was  very 
marked,  the  White  Democrat  being  well  matured  and  in  good  condi- 


84  JOt'RNAL   OF   ECONOMIC   RNTOMOLOCT  [V6L  14 

tion  for  cribbing.  The  Reid's  Yellow  Dent,  on  the  other  hand,  was  soft 
an<!  sjxjnjjN'.  and  iiractically  worthless. 

In  1920  further  experiments  were  conducted.  Varieties  were  selected 
iKTausc  of  their  known  resistance  to  drouth  and  !^pix)se<i  adaptability 
to  the  tyjK»  of  soil  found  in  the  counties  most  heavily  infested  with 
chinch-bu^s.  The  varieties  used  were  \Miite  I3emocrat,  Black  Hawk, 
St.  Charies  ('ounty  \Miite.  Ariinjrton  I^lific.  Pride  of  Saline.  U.  S. 
Selection  77.  Free<l  \V.  Dent.  Colby  Bloody  Butcher.  Lancaster  Sure- 
crop,  U.  S.  Selection  Ki.'^.  Minnesota  No.  \:\,  Northwestern  Dent,  and 
Oehu.  Tliese  varieties  of  com  were  secured  throujjh  the  Crops  I>e|)art- 
ment  of  the  United  States  rX'i>artment  of  Agriculture,  from  entomolo- 
gists in  adjoining  states,  and  from  the  Cn>i)s  r>i)artment  of  the  Uni\'cr- 
sity  of  Illinois. 

During  the  summer  flight  of  the  chinch-lmjjs.  all  varieties  in  the  field 
were  heavily  infest wl.  There  was  a  m(»rt»  nc)ti(x»al>le  difference  in  the 
effect  on  the  several  varieties  in  this  season's  tost  than  in  any  of  those 
previously  ixmductc^l.  By  September  (ith.  ever\'  hill  of  two  varieties 
ha<!  l)een  killwl,  all  the  others  showing  more  or  less  injur>'  from  the  bu^. 
The  White  IX-mcKTat.  Black  Hawk,  and  St.  Charles  County  White 
were  in  a  fair  condition,  considering:  the  severity  of  the  infestaticjn.  The 
com  was  linrv'esled  ()ctol)er  2d  and  carefully  wei^hwl  by  Mr.  S.  C. 
ChiindltT  of  this  officv.  The  n-s-ults  slu)W  a  variation  in  yield  from 
nothing:  in  the  (tiso  of  Ciehu  and  Northwestern  Dent,  to  Hi'i  bushels 
IXT  acTe  in  the  ciisi*  <»f  the  White  I )em(HTat.  Two  fields  of  alxnit  twenty 
acn*s  each  in  another  liK-alilN  when*  chinch-lui^js  wen*  ver\'  alnindant 
wen-  planteil  luilf  tc»  Reid's  Yellow  Dent  an<l  half  to  White  IXtnocrat. 
The  (^»m  m  tlicMr  fields  was  harvestetl  late  in  OctoUr.  the  White  IXsno- 
tTJit  milking:  fnnn  twenty  to  twenty-five  bu.sliels  iK*r  acre*,  while  the 
Reiki's  Yelhiw  Dent  was  m»  l«i<lly  dxuna^ed  that  practically  none  of  the 
ears  had  nmtureil      \«>  yielils  were  taken 

l*iel«l  ttbservations  m  the  etninties  heavily  infested  with  ihinch-lnigs 
have  shown  the  White  DtincK-rat  c<»m  marke<llv  rt»sistant  wlu*n  ^T^iwn 
on  fertile  ^^\  No  fewer  bu^'s  have  Ikx'Ii  f«»und  «»n  this  if»m  than  on 
other  Nam  til  s  The  higher  yielil  <»f  tins  ami  several  other  vaneties 
seenis  to  U-  entinh  due  to  their  |K>wi-r  to  resist  (huuh-bu^  attack. 
All  are  (^»njs  of  the  flint  tv|»e  The  White  DenHKTat.  which  is  a  strain 
of  Champion  White  Pearl,  has  a  thick,  leafv  talk,  and  a  blunt,  rather 
short,  ear  The  kernel  is  bn<i(l.  ^-nvxith.  and  hard,  with  a  hij»h  pn»tein 
(oiiieiit  HIatk  Hawk  the  next  hi^'hevt  \  uMin^:  vanet\  m  the  IIKJO 
tests.  IS  .1  vinnlar  red  «««rn 

More  c\*e!isi\e  tists  iiu  lu<linK  a  luiinUr  of  other  \aneties  will  Ik? 
ctMulurietl  dunnj^  next  seasim.     It  is  not  tlKni^^ht  iKKsible  to  develop 
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any  strain  of  com  sufficiently  resistant  to  chinch-bug  attack  to  with- 
stand the  onslaught  of  the  nearly  full-grown  first  brood  bugs  when  they 
leave  the  wheat  fields  at  harvest  time.  The  results  thus  far  obtained 
seem  to  prove  that  certain  strains  of  com  show  greater  resistance  to 
chinch-bugs  than  others,  and  that  where  these  strains  are  grown  on 
fertile  soil  in  areas  infested  by  chinch-bugs  and  protected  from  attack 
by  the  first  brood  of  bugs,  moderate  yields  may  be  expected. 


President  Wilmon  Newell:  How  did  these  varieties  compare  in 
maturity  at  the  time  of  the  chinch-bug  attack? 

Mr.  W.  p.  Flint:  There  was  some  difference  in  the  different  varie- 
ties, but.it  was  not  very  great.  We  tried  to  select  those  with  similar 
matiuity.    They  were  all  varieties  that  mature  in  about  100  to  1 10  days. 

President  Wilmon  Newell:  The  next  paper  is  by  Mr.  E.  P.  Felt, 
on  the  "Eiuxjpean  Com  Borer  in  New  York  State." 

EUROPEAN  CORN  BORER  IN  NEW  YORK  STATE 

By  E.  P.  Felt,  Albany,  N.  Y. 

The  known  infested  area  in  New  York  State  as  indicated  by  published 
Federal  qtiarantines,  comprises  67  towns  and  cities  located  in  1 1  counties, 
a  total  area  of  over  2200  square  miles. 

The  eastern  infested  area  includes  1326.76  square  miles  according 
to  data  kindly  supplied  by  Mr.  Worthley,  is  irregularly  rectangular 
in  shape  and  centers  approximately  upon  Schenectady.  The  federal 
scouting  of  the  present  year  has  added  12  towns  to  this  area,  the  exten- 
sion rarely  exceeding  five  miles  in  any  one  direction  and  since  an  area 
of  about  two  towns  has  been  scouted  outside  the  infested  territory,  the 
limits  of  this  infestation  are  fairly  well  defined  and  the  spread  must  be 
characterized  as  moderate,  certainly  not  alarming. 

The  western  area  covers  936  square  miles,  the  extensions  this  year 
north  of  Buffalo  and  west  of  Dunkirk  being  approximately  25  miles  in 
each  direction  and  including  14  additional  towns.  It  was  not  possible 
to  scout  this  area  as  thoroughly  as  was  desirable  in  1919  and  conse- 
quently a  portion  of  this  new  area  may  have  been  due  to  infestations 
not  disclosed  the  preceding  season. 

The  following  data  are  based  upon  field  work  conducted  by  Mr.  D.  B. 
Young  and  Hall  B.  Carpenter  tmder  the  writer's  direction,  the  eastern 
area  being  given  the  closest  attention. 

Planting  of  sweet  com  in  the  eastem  area  began  as  early  as  May  14th 
and  some  of  the  very  early  fields  were  up  the  23d,  some  fields  of  field 
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com  l^ein^  W  lo  13  inches  high  July  7th  and  some  early  sweet  com 
mostly  tassele<l  out  by  the  2()th. 

Com  develops  so  early  and  the  moths  fly  so  late  that  ovi|X)sition 
uixm  the  ear  with  little  leaf  or  tassel  injury  may  occur  and  this  seems 
to  have  lK»en  the  case  in  at  least  one  field. 

The  first  puixa  was  re|x>rted  by  federal  men  June  15ih,  the  first  moths 
were  taken  in  the  field  July  1st  and  the  first  e^K  masses  July  8th  while 
the  last  moth  was  found  in  the  field  July  29th.  There  was  no  evidence 
of  the  develoimient  of  a  seamd  brtKxl  or  the  deposition  of  ejjRS  and  the 
develofimeni  to  full  jn^own  cateqiillars  of  com  borers  upon  plants  other 
than  a)m,  althoujjh  larvae  were  active  as  late  as  November  12  when 
freezing;  temiHiralures  pa*vailed  at  nij^ht  and  snow  squalls  occurred  in 
the  day. 

Stibblb  Infestation 

An  area  of  a  field  having:  a  10.52  per  cent  stalk  infestation  was  care- 
fully examineil  and  the  551  stalks  contained  fiS  lx)rers  or  a  stalk  infesta- 
tion for  this  area  of  12..'M  i>er  cx*nt.  The  stubble  was  also  examined, 
each  butt  lK*inj,'  cut  oinrn  and  only  four  borers  were  found  or  an  infesta- 
tion of  Imt  .72  |KT  cvnl. 

Another  fifid  with  an  average  stalk  infestation  of  H4.85  per  cent,  was 
also  examined  and  in  this  c^se  the  stubble  was  cut  unusually  high, 
approximately  15  inches  and  out  of  .'MO,  42  or  13.54  i^er  cent,  were 
infesttHl. 

In  Inith  fields,  ihi*  nimiU-r  of  Inirers  at  or  IkjIow  the  surface  of  the 
j^cmnd  was  vrry  snu»ll.  pmlmbly  less  than  O.IO  jKrr  ixnil. 

The  obsi-rvatinns  in  the  raslcm  area  were  checked  by  examinations 
in  the  wt*steni  section  aiul  so  far  as  could  lie  determined.  develo|vnent 
was  pmrtiially  identictil  thou^^h  in  the  western  area  there  ap|)carod  to 
lie  a  soinewlu4t  heavier  infestation  alM»ul  Silver  C^reek  and  in  certain 
fiehls  a  relatively  greater  invasion  of  nearby  plants  by  jmrtly  or  nearly 
full  v:ro\vn  iM.rers 

The  stalk  iiifestaticm  in  the  Sihenectady  area  varied  fnim  nearly 
.Vi  jHT  ivnt  c»n  seime  nver  lK)ttom  fields  near  the  prt^simiable  cvnter  of 
the  ii»festatit»n  to  a  v«r>  sjifinie  (Kx-unt'ncx*  of  the  liorers  on  the  outer 
nuir^ins  of  the  iiifestetl  temtor>'. 

(*c»ni  fielils  showing:  a  stalk  infestation  of  10  jier  ivnt.  or  more  were 
limited  to  an  im'^nilar.  nammly  trwiiiK'ular  uiva  ivnterinj;  approxi- 
mately uiK»n  the  nver  flats  of  Sinitia  and  aiveniiK  senne  15  scjuarc  miles, 
the  greatest  extension  fnan  tlie  presunuible  cx*ntcr  lieinj;  five  miles  up 
the  .Mohauk  nver  and  alnnil  thntr  nules  back  fnnn  tlie  river. 

TUv  area  ixmipnsin^  Ileitis  which  may  sliow  a  stalk  infestation  of 
fnflii  5  to  10  jier  txni   covers  approximately  25  square  miles  lying  out- 
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side  of  the  more  heavily  infested  section  mentioned  above,  and  extends 
up  the  river  for  about  eight  miles  and  back  from  the  river  some  five  miles. 

The  above  statements  regarding  infestation  should  not  be  construed 
as  implying  that  all  fields  in  either  area  are  necessarily  infestod  to  the 
degree  indicated  because  as  will  be  pointed  out  below,  much  appears  to 
depend  upon  the  time  of  planting,  the  nearness  of  infested  materials 
and  the  direction  of  the  prevailing  winds. 

The  influence  of  the  time  of  planting  in  the  infested  area  is  strikingly 
shown  by  two  fields  of  Howling  Mob  sweet  com,  one  planted  May  20th 
and  next  an  infested  field  of  last  year  and  the  other  planted  July  7th 
and  only  100  feet  away  across  a  road.  The  first  had  a  stalk  infestation 
of  10.52  per  cent  and  in  the  second  only  one  aflfected  stalk  was  found. 
In  another  instance  over  three  acres  were  planted  with  Early  Dawn 
and  Golden  Bantam  May  8th  and  13th  and  had  a  stalk  infestation  of 
four  per  cent,  while  a  nearby  acre  of  Golden  Bantam  planted  June  25th 
had  but  three  stalks  affected  or  less  than  one  per  cent. 

The  date  of  planting  is  only  an  approximate  indication  of  the  condi- 
tion of  growth  at  the  time  the  moths  fly.  A  rather  striking  instance  of 
this  was  foimd  in  western  New  York  in  a  large  field  which  was  planted 
on  the  same  date,  approximately  one-half  being  in  White  Dent  and  the 
other  half  in  Evergreen.  The  latter  was  nearer  the  presumable  source 
of  infestation  and  yet  showed  a  hill  infestation  of  but  7.5  per  cent,  as 
compared  with  the  White  Dent  of  18.18  per  cent.  The  owner  stated 
that  the  Evergreen  developed  more  slowly  and  the  probabilities  are  that 
the  White  Dent  was^in  a  more  attractive  condition  at  the  time  the  moths 
were  flying  and  consequently  they  passed  over  the  Evergreen  in  great 
measure  and  oviposited  mostly  in  the  White  Dent.  It  is  worthy  of 
note,  in  this  connection,  that  depressions  in  rolling  fields,  if  conditions 
permit  early  and  vigorous  growth,  are  likely  to  show  a  heavier  infesta- 
tion. 

The  nearness  of  infested  material  has  a  decided  influence  upon  infesta- 
tion. The  heaviest  infested  fields  were  near  known  sources  of  infesta- 
tion and  in  a  number  of  cases  the  infestation  began  and  was  decidedly 
more  marked  on  the  side  of  the  field  next  an  earlier  infested  area  or 
source  of  infestation. 

The  direction  of  the  prevailing  winds  likewise  has  an  important 
influence.  One  of  the  most  striking  cases  was  that  of  two  fields  in  the 
Mohawk  river  bottom,  one  with  a  stalk  infestation  of  19.94  per  cent,  and 
the  other  of  only  5.46  per  cent.  The  first  was  in  direct  line  of  the  pre- 
vailing winds  from  an  infested  area  of  the  preceding  season  and  the  other 
only  about  200  feet  north  and  therefore  outside  the  presumably  usual 
drift  of  the  moths. 


88  JOURNAL  or  ECONOMIC  ENTOMOLOGY  (Vol.  14 

It  is  difficult  to  make  general  statements  applicable  to  the  infested 
area  with  its  numerous  variations  in  the  amount  of  injury  due  to  local 
causes.  Generally  speaking  a  30  per  cent,  stalk  infestation  is  necessary 
to  produce  marked,  commercial  injur>'  though  in  some  fields  with  a 
10  per  cent,  stalk  infestation  as  high  as  five  per  cent,  of  the  ears  of  sweet 
com  were  affected  and  judging  from  conditions  in  other  single  brooded 
areas,  a  00  per  cent,  stalk  infestation  of  field  com  by  no  means  implies 
the  destruction  of  the  entire  crop,  though  it  docs  involve  serious  damage. 
There  has  been  in  New  York  State  no  ver>'  serious  losses  due  to  the  actual 
work  of  the  Etux)pean  Com  Borer  though  the  30  per  cent,  to  40  per  cent, 
stalk  infestation  in  the  more  seriously  infested  areas  suggests  a  probabil- 
ity  of  increased  injury  and  possibly  an  af)proximation  to  the  great  dam- 
age  catised  in  certain  Canadian  areas. 

The  developments  of  the  i>ast  season  in  New  York  State  indicate  a 
continued  though  not  excessive  spread  accompanied  apparently  by  in- 
creasing  injur>'  which  may  reach  serious  proportions,  unless  the  trua 
character  of  the  insect  is  recognized  and  agricultural  practices  modified 
80  as  to  reduce  to  a  practical  minimtmi  the  probabilities  of  the  insect 
wintering  successfully.  With  these  condition<<  in  mind,  the  State  is 
giving  special  attention  to  the  promotion  of  better  methods  of  handling 
the  com  crop  in  onler  to  anticipate  |x>ssible  serious  damage  and  at  the 
same  time  is  cooinrrating  with  the  Fc<lcral  Oovemment  in  enforcing 
quarantine  n^gulations  dcsignc^d  to  control  the  spread  of  the  pest, 
especially  thnm^h  a)mmert4a!  agencies. 


Mr.  (»lk.\n  W.  Hp.rkkk:  I  noticinl  in  Dr.  Howard's  last  n*port 
that  the  moth  liad  Uiti  ftiuml  defMisiting  its  eggs  on  se%'eral  different 
focxl  plants  other  than  com 

Mr.  W.  R.  Walton.  Kjjgs  have  iKvn  f<nincl  in  ixmsidemble  ntunl)er 
on  Ufl  stnns  and  (X'liTy  during  the  latter  fwirl  of  the  season,  and  tm  two 
or  three  other  iiiltivatetl  plants      These  <kita  will  all  Im?  iniblished  soon. 

Mr.  F.  a.  Fi:nton  I  woul<!  hke  to  ask  if  e^gs  lai<l  on  these  fcxxl 
pbnts  ne(x-ssiirily  mean  that  the  larvae  will  develop.  This  \Tar  we 
hail  a  very  Uul  <»iilhreak  of  the  amu  wnnn  in  Iowa.  The  Taehina  fly 
n*<luaHl  thnn  to  a  nnnimuni,  antl  bter  when  these  flies  came  (nit  in 
tmnen<l<nis  numUrs,  ihev  liad  to  Lny  their  egj^s  on  something,  and 
pnutKally  ever\  ihs4hI  tluit  was  alniiKkint  was  ovijxwited  on.  We 
foiuiil  ('4»lonulo  jiotato  iH-t'iK-s  o»ventl  with  evjgs,  prolMibly  of  this  sjwc- 
ies.  hut  the\  did  not  develnjj 

Mr  W  R  Wai.ton  This  is  the  first  stas<m  tlwit  a»m  l)orer  eggs 
liave  Ix-en  f«nind  on  these  particular  plants.     'l*hcy  have  lx*cn  known 
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to  be  infested  by  the  larvae  for  several  seasons,  and  the  insect  has  been 
reared  to  maturity  from  them. 

Mr.  C.  H.  Turner:  In  regard  to  the  size  of  the  plant,  we  had 
results  at  the  Schenectady  laboratory  that  bore  out  Dr.  Felt's  conclu- 
sions. We  had  one  plot  planted  the  eighth  of  May  and  another  the  last 
of  Jime.  The  infestation  was  almost  entirely  in  the  older  plot.  The 
moths  had  crossed  the  young  com  to  reach  the  earlier  plot,  and  they 
showed  selection  according  to  the  height  of  the  plant.  Most  of  the  eggs 
were  laid  on  the  taller  com,  particularly  on  the  large,  broad-leaf  varie- 
ties. 

Mr.  E.  p.  Felt:  I  would  like  to  ask  if  there  are  any  data  to  show  a 
tendency  toward  infestation  of  one  variety  or  a  group  of  varieties, 
rather  than  another. 

Mr.  C.  H.  Turner:  Yes.  The  large,  broad-leaf  varieties  showed 
evidence  of  infestation.  This  was  particularly  true  the  first  of  the 
season.  Later,  the  smaller  varieties,  while  they  did  not  have  as  many 
^;gs,  in  the  early  part  of  the  season,  acquired  infestation  probably  from 
migration. 

At  the  end  of  the  season,  the  stalk  infestation  was  slightly  greater 
in  the  smaller  varieties.  The  average  for  the  small  varieties  was  about 
42  per  cent. ;  in  the  larger  ones,  38  per  cent.  These  figures  are  approxi- 
mately correct. 

PREsmENT  WiLMON  Newell:  The  next  paper  is  'The  Com  Leaf 
Aphis  (Aphis  maidis  Fitch)  in  Kansas,"  by  J.  W.  McColloch. 


THE  CORN  LEAF  APfflS  {Aphis  maidis  Fitch)  IN  KANSAS^ 

By  J.  W.  McColloch,  Associate  Entomologist ^  Kansas  Agricultural  Experiment 

Station 

The  data  on  which  the  present  paper  is  based  are  the  results  of  certain 
observations  made  while  studying  com  insects  at  this  Station.  The 
study  was  prompted  by  nimierous  complaints  of  injtuy  reported  during 
the  past  few  years,  and  by  an  apparent  minimizing  of  the  damage  done 
by  this  insect.  The  results  indicate  that  in  Kansas,  .4.  maidis  must  be 
considered  not  only  as  a  serious  pest  of  com,  but  also  as  an  enemy  of  the 
various  sorghtmi  crops.  It  is  present  every  year  on  these  crops,  causing 
more  or  less  injtuy,  but  as  in  the  case  of  many  of  the  aphids,  it  is  difficult 


K>>ntribution  No.  62  from  the  Entomological  Laborator>',  Kansas  State  Agri- 
cultural College.  This  paper  embodies  some  of  the  results  obtained  in  the  prosecu- 
tion of  project  9  of  the  Agricultural  Experiment  Station. 
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to  estimate  the  actual  loss  since  much  of  the  injury  is  obscure  and  often 
attributed  to  other  factors.  Durinjj  the  past  five  years,  several  distinct 
lines  of  investigational  work  have  been  under  way.  The  present  paper, 
however,  is  limited  to  a  discussion  of  the  more  important  types  of  injury 
and  to  certain  ex|)eriments  indicating  possible  means  for  the  reduction 
of  the  injury. 

Injury  to  Corn 

In  the  case  of  com,  all  parts  of  the  plant  above  ground  are  subject  to 
injur)',  although  the  greatest  damage  occurs  to  the  tassel.  The  aphids 
usually  appear  on  com  during  the  last  of  June  or  the  first  of  July,  and  are 
to  be  found  deep  in  the  curl  feeding  on  the  tenderer  parts  of  the  leaves. 
As  the  tassel  develofis  in  the  curl,  thesi*  insects  forsake  the  leaves,  con- 
centrating on  the  tassel  an<!  esjK^cially  on  the  central  branch,  resulting 
in  several  tyfjes  of  injur>'.  The  entire  tassel  may  become  ao  heavily 
infested  that  it  fails  to  function  (Plate  2.  fig.  1).  This  tx-pe  of  injury 
was  mther  common  in  1019,  amounting  to  10  per  cent,  of  the  plants 
in  many  of  the  fields  about  Manhattan.  A  more  common  form  of 
damage,  however,  is  caused  by  the  amcentration  of  the  aphids  in  the 
central  branch  and  a  few  adjacent  bmnches  of  the  tassel  where  they 
prevent  the  shetlding  of  |xjUen  by  sapping  the  juices  and  gumming  the 
spikelets  with  honey  dew  (Plate  2.  fig.  :ia).  in  102U,  in  the  vicinity  of 
Manhattan,  ajiproximatcly  'li)  jKTcent.  of  the  com  plants  exhibited  this 
ty})e  of  injury  to  snich  an  extent  that  no  |)ollen  was  shed.  This  meant  a 
loss  of  fn)m  15  to  2<)  jHTa^nt  of  the  |)ollen.  and  since  the  central  branch 
is  the  first  to  shrd  |K>llcn,  this  is  an  im|K)rtant  item.  The  c*om  crop  of 
Kansas  is  often  dtiiendent  cm  the  early  i)ollination  of  the  silks,  since  the 
hot  winds  and  dry  weather  of  midsummer  nrny  lie  fatal  to  both  taMels 
and  silks  In  addition,  the  emergence  of  the  tassi*l  may  be  delayed 
or  it  may  not  fully  iinerge  frr»m  the  Ixk>i.  in  either  case  resulting  in  a  lo« 
of  iK»llen  Plate  2.  i\^\rv  2.  shows  a  plant  whose  tassel  has  not  fully 
eniergwl  iTimx  the  InKit,  wliile  plate  3.  figure  4  shows  a  normal  tasMl. 
In  the  (tisi*  where  the  tas^sel  d<»es  not  fully  emerge,  much  of  the  pollen 
is  caught  in  the  axils  of  tin*  leavci;  where  it  offers  an  iileal  me<lium  for  the 
tievelopment  of  molds  and  n>ts,  fn»<juently  resulting  in  the  entire  lo« 
of  the  toji  'Hm-si-  gn)wlhs  often  extend  down  the  stalks  ( Plate  3.  fig.  5), 
pnMlueing  a  weakened  (x>ndilion  which  is  detrimental  to  the  developing 
ear  As  a  nile  the  leaves  show  little  injury,  Imt  in  cases  of  severe  infesta- 
tion ihev  nmv  U*o»me  \ellow  and  oc<tisionally  die  During  the  past  two 
years  very  little  dirtvt  uijury  to  the  ears  has  \nxn  noted.  In  a  few  caaei 
aphids  uen*  fimiu!  in  large  mnnlH^rs  on  ears  when  they  were  feeding  on 
llie  silks  and  iIk-  Mifi  grains  As  a  result,  maturity  was  hastened  and 
the  ears  were  siiuill  and  |io<»rly  filled. 
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Indirectly,  this  aphis  may  also  be  considered  injurious  to  com,  since 
the  honey  dew  secreted  by  it  forms  one  of  the  main  sources  of  food  for 
the  moths  of  the  corn  earworm  and  other  insects  of  the  corn  field.  It  is 
also  generally  associated  with  physodermal  disease  of  com  and  there  is  a 
strong  possibility  that  it  may  be  concerned  in  the  transmission  of  this 
disease. 

Injury  to  Sorghums 

The  injury  to  sorghums,  while  general  throughout  the  state,  appears 
to  increase  westward.  Mr.  J.  H.  Parker  of  the  local  Agronomy  Depart- 
ment, after  a  trip  through  western  Kansas  in  September,  1919,  examining 
sorghimi  fields,  reported  that  the  com  leaf-aphis  had  ruined  the  crop 
in  that  section.  The  heads  were  very  heavily  infested  and  the  grain  so 
badly  shriveled  that  much  of  it  was  worthless. 

All  kinds  of  sorghums  are  attacked  by  the  aphids,  although  there  is 
apparently  a  diflference  in  the  injtuy  of  the  different  varieties.  The 
percentage  of  plants  showing  appreciable  injury  in  a  test  of  seventeen 
varieties  conducted  in  1919  by  Mr.  W.  P.  Hayes,  varied  from  3.1  percent. 
in  the  case  of  Sudan  grass  to  96.5  percent,  for  feterita  (Table  I). 

Table  I. — Pbrcentage  of  Plants  Showing  Appreciaele  Injury  in  Variety  Test  of  Sorghums, 

1919 

Percent.  Percent. 

Variety  plants  injured      Variety     plants  injured 

Black  huU  Icafir 77.8  Feterita  96.5 

DwaH  black  hull  kafir 65.0  Freed's  Sorghum  78.8 

Dawn  kafir    46.2  Red  Amber  85.8 

Shrock  kafir 91.6  Kansas  Orange  25.8 

Sunrise  kafir    67. 1  Sumac  Sorghum  46.4 

Pink  kafir 74.9  Dwarf  Sumac  Sorg.  21.3 

Red  kafir    84.5  Hagena  67.1 

Dorse    96.3  Sudan  3.1 

Yelkw  milo  77.6 

As  in  the  case  of  com,  several  distinct  types  of  injtuy  are  noted. 
The  infestation  usually  begins  in  the  developing  curl,  and  the  aphids 
feed  on  the  more  succulent  part  of  the  leaves.  As  the  heads  develop 
they  attack  these,  sapping  the  juices  from  the  developing  grain.  The 
heads  often  become  covered  with  the  honey  dew  and  later  with  molds 
or  fungi,  which  give  them  an  tmsightly  appearance.  The  reddish  dis- 
coloration on  the  sorghtmis,  due  to  bacterial  infections,  is  usually  asso- 
ciated with  A,  maidis,  and  often  becomes  serious  enough  to  cause  the 
rotting  of  the  whole  stalk.  In  1920  the  stalks  of  from  7  to  10  percent, 
of  the  plants  in  a  kafir  field  were  heavily  infested  with  A.  maidis  and 
bacterial  blight.  The  infestation  resulted  in  shrinking  the  head, 
causing  a  loss  of  about  33  percent,  in  weight  and  50  percent,  in  volume. 
(Plate  3.  fig.  6). 

Control 

A.  maidis,  like  many  of  the  aphids,  presents  numerous  difficulties 
in  the  way  of  control.     The  great  rapidity  with  which  it  increases,  its 
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manner  of  feeding,  at  least  in  part,  in  protected  situations,  together  with 
the  fact  that  the  seasonal  history  is  only  indefinitely  known,  indicate 
some  of  the  difficulties  to  be  encountered.  Experimental  tests  with 
nicotine  sulphate  sprays  gave  excellent  results  in  killing  the  aphids. 
but  the  problem  of  spraying  com  and  sorghtun  fields  is  out  of  the  ques- 
tion. 

Certain  observations  on  the  date  of  planting  com  and  on  variety  tests 
of  com  indicate  that  the  injury  can  be  materially  reduced,  and  that 
further  studies  along  this  line  may  open  the  way  for  definite  methods  of 
control. 

Time  of  Planting  Corn 

Observations  vrere  made  in  1919  and  1920  on  the  number  of  plants 
injured  in  the  Time  of  Planting  Com  experiments  conducted  by  the 
Entomology  I>epartment,  and  also  on  a  date  of  planting  test  at  the 
Agronomy  farm  in  1919.  The  counts  of  1919  include  only  those  plants 
showing  severe  injury  such  as  is  seen  in  Plate  2.  figure  1.  while  the  1920 
anints  took  into  consideration  all  plants  showing  appreciable  injury. 
The  results,  which  are  presente<l  in  Tables  II  to  IV,  indicate  that  with 
the  |X)ssible  exception  of  Hildreth,  the  injury  increases  with  the  delay 
in  planting  until  about  the  middle  of  May. 

TAW.C  II.     Pi««s^rA««K  (>r  l*i%sr>  SHimiNc.  Srvisk  l%;t-»v.  BMiuMotuov  Pion.  ISIS 

I>Btr  t  f  PUntint 
V«r»ctv«ri<»fn  Afml  1.%       May  I     M«y  15  Jum  I    jww  lA 

Il.it.nv  (  <>    Whit« 
l»n.lr  <4  S«Jinc 
4'4imnvr<  i«I  Vk'hitr 
K«  fift^ »  Sur  f1   tk  «■  r 
lltMrfth 

l«Bti.  in       l*iaitvt%(.i  ••   l*iiii*k  «!•  S^iiNi.  I*t  %\f%  Mt<miNi.  S»\kat  lN|t»t.  A*.l(mtiMY  FaBM. 

lUtf  ••!  IMinfirt 
M<*»     i    f  l*irM,r<  Ami  \u  Acril  Jl     Mi>  .1     Mar  10  Mar  SO 

(l|v'     f-.rr    »  |H  Hd  |l>ll  |\7  lAO 

l.ifr  1  H  U  U  '.  imi  lfl«  10  I 

Surf.r     ;•..••.!  \u  Ml  HI  7  •  *  4  7 

I«iii    IV       l'iiiiiMi«.fe  «r    l»i  «si<»   sh«  wiNi.   ArmciiiML   N|i  ii\     KsT<»iitiiia.%    l'i«»t%.    ItnO 
'.«'>'•       ;      '•  Atrit  :.*l     M..   I      \\*r  H     MA>nM«v»    Ma^  3f 

II    -  'r  W*i«r 

IVl-'f         f    Nj-    -c 

Illl'lr- 

VaKIITY  Ti^STS  ny  (\»RN 

Th«-  "Its*  rv.i!nuu  »»n  ilitTiniit  variflit-s  nf  o»rn  wvtv  stiinlur  to  those  on 
tlir  Dati-  ♦.!  Plaiiliiiv:  'IVsts  m  lluit  «)ulv  st-virr  injury  was  i\iunti*<l  in 
VJWK  whilr  all  pUints  showing  apprccuiblc  injury  were  iu>Iim1  in  1920. 
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Referring  to  Tables  II  and  IV,  it  will  be  noticed  that  Commercial  white 
shows  a  marked  increase  in  injury  over  the  other  varieties  in  neariy  all 
the  date  plots.  Likewise,  there  is  some  indication  that  Hildreth  is  not 
as  susceptible  to  injury.  In  order  to  detennine  whether  Commercial 
White  was  as  badly  injured  when  grown  in  general  fields,  a  comparison 
was  made  between  a  field  of  it  and  a  field  of  Pride  of  Saline,  both  fields 
being  planted  about  May  5.  The  field  of  Commercial  White  had  14.9 
percent,  of  the  plants  severely  injiured,  while  Pride  of  Saline  had  only 
6.8  percent.  In  addition  to  these  experiments,  coimts  were  made  of 
the  in jtuy  in  variety  tests  in  the  Entomology  plots  and  at  the  Agronomy 
farm.    The  result  of  these  studies  are  presented  in  Table  V. 


Tablb  v.- 


-Pbkcentace  of  Plants  Showing  Sbvbbb  Injuky  in  1010  and  Appreciablb  Injury  in 

1020» 


Variety 

Aflrcnomy 

Farm 
First  Series 

1010 

Agromony 

Farm 

Second  Series 

1010 

Entomology 
Plots 
1010 

Entomology 
Plots 
1020 

14.1 

17.4 

8.0 

0.4 

10.3 

11.7 

4.2 

0.7 

6.6 

ft.5 

4.1 

4.1 

17.8 

3.3 

2.0 

4.2 

1.0 

2.6 

2.7 

0.0 
2.3 

0.0 
0.0 

18.3 

13.3 

13.4 

11.5 

12.3 

0.5 

2.3 

8.0 

8.1 

0.6 

13.2 

11.0 

6.8 

10.1 

5.6 

1.7 

3.3 

6.3 

0.0 

0.0 
0.5 

0.6 
0.0 

32.0 
21.3 
23.4 

24.2 
11.8 

12.6 
22.4 
10.6 

17.7 
13.0 
10.8 
10.0 

0.1 

7.5 
6.2 
3.8 
2.8 
3.7 

5.0 
2.3 
2.2 
1.0 
0.6 

56.7 

Commercial  White 

50.0 

Mkllaod  Ycllcw  Dent 

46.2 

Preed'i  x  Pride  of  Saline 

Com  Planter                                    .... 

51.3 

Pride  of  Saline 

53.8 

Roaeland  White 

30th  Century 

Hildreth 

56.4 

Shawnee  White                                  

50.5 

Boone  County  White 

50.3 

Reid's  z  Pride  of  Saline 

Reid'i  Yellow  Dent 

47.4 

Iowa  Silvermine 

44.8 

Kansas  Sunflower 

40.2 

Orfby  Bloody  Butcher 

37.2 

Sbcrrod  x  Pride  of  Saline 

Preed's  W.  D 

43.3 

Com  Planter  x  Pride  of  Salix»e 

Punk  Yellow  Dent  330 

20.7 

Punk  Yellow  Dent .  .320 

20.5 

Sherrod  W.  D 

30.6 

Punk  Y.  D.  335 

37.0 

Punk  Bloody  Butcher 

34.5 

Ninety  Day 

Grille  Bloody  Butcher 

18.5 

De>o  N.  W.  Dent 

20.1 

Silver  King 

10.8 

Minnesota  No.  13 

5.7 

Deyo  Bloodv  Butcher 

11.6 

•The  varieties  arc  ranked  in  this  table  with  relation  to  their  apparent  susceptibility  to  injury. 

In  summarizing  the  data  presented  in  Table  V,  it  will  be  noted  that 
the  amount  of  injury  increases  with  the  lateness  of  the  variety.  Late 
maturing  varieties,  such  as  White  Democrat,  Commercial  White, 
Midland  Yellow  Dent,  and  Com  Planter,  suffered  the  greatest  damage, 
while  such  early  maturing  varieties  as  Minnesota  No.  13,  90  Day, 
Funk  Yellow  Dents,  and  the  various  strains  of  Bloody  Butcher,  had  a 
comparatively  low  percentage  of  injiu-y.  There  is  also  some  indication 
that  certain  varieties  are  not  infested  as  badly  as  others,  although  they 
have  about  the  same  growing  period.     This  is  strikingly  exhibited  by 
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Hildrcth,  which  is  one  of  the  late  varieties,  but  which  shows  a  tnariced 
rBtluction  in  injury  over  Commercial  White  and  While  Democrat,  two 
varieties  reciuirinK  approximately  the  same  growing  period  as  Hildreth. 


Prksidrnt  Wilmon  Nrweix:  The  next  i^apcr  is  **A  Contribution 
Toward  the  Control  of  Peridrowa  satuia  as  a  Tomato  Fruit  Worni.** 
by  C.  L.  Metcalf. 

A  CONTRIBUTION  TOWARD  THE  CONTROL  OF  PBRIDROMA 
SAUCIA  AS  A  TOIIATO  FRUIT  WORM 

By  C.  L.  NlKTCALF,  Coimmbms,  Ohio 

(Paixrr  withdrawn  for  publication  elsewhere) 


Mr.  (fK()R(;K  A.  Dran:  I  should  like  to  ask  Dr.  Metcalf  if  he  used 
cither  lemons  (»r  oranges  in  the  bran  mash. 

Mr.  C.  L.  Mkt(  ai.f:  Not  in  this  |)arttcular  test,  though  they  wen? 
uschI  in  s<ime  of  the  other  exijcriments  ap|)aamtly  with  no  attractiveness 
for  the  lar\ae  over  the  mash  without  them 

Mr  (ik<)R<;k  A  Dkan:  I  will  say  that  in  Kansas  we  have  had  three 
rather  serious  otitbn^aks  of  the  aitworm.  We  had  one  in  IW)9  when 
we  madr  a  miserable  failun*  in  the  use  of  jKiison  bran  mash  without  the 
fniit  juiiv.  fit  her  liinons  or  oran^ji^.  which  had  not  l)een  use<l  preNnous 
to  that  timr  In  nM4,  whrii  we  luid  the  lar^e  outbreak  of  l)oth  cut- 
worms and  anny  wonns.  ihr  jxiison  bran  mash  with  linnons  anil  oranfi^ 
was  used  ant!  this  ^'ave  prat'tirallv  one  htmdred  jx'r  cent,  control. 
A^'am  in  !*♦!<>.  whrti  \\v  had  the  ^:rt»at  outbrwik  on  alfalfa  f>ver  the  entire 
state,  wf  u»*'<l  tht'  |K»is«>n  liran  noash  with  Irmons  and  oran^jes  succe«- 
fullv  In  all  ihrv  »niil)r«iks  the  (nitwonn  took  on  the  luibtts  of  an  army 
wonn.  ^:oin^;  ovtr  the  whole-  field,  anc!  in  every  instaniv  where  we  used 
the  bran  mash  with  the  fniit  juuv.  >%t  brought  the  inseet  under  contn>l. 
But  m  llMMl  \xv  had  a  misc'rable  failure  without  it 

PRI  siuKNT  Wii.MoN*  Nf.wki.i.  The  next  |Hi|>t»r  is  entitletl  "The  IVa 
Moth  in  Wist>onsin.*'  bv  ChnrU^s  L.  Flukr.  Jr 

THE  PEA  MOTH  IN  WISCONSIN 

\\y  c  iiA^    I.    I'll  Kt,  Jn  .  f  niVi'rMtv  i^f  M'n  <>»imm.  \tthii\tm 

Th<-  iK-a  moth  is  onr  of  the  most  Si*ri*»us  |)ests  of  |>eas  in  northeastern 
Wisitinsm      This  insect  is  as  im|M>rtant  tt)  the  jiea  ^nwem  m  the  |)enin* 
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sulAT  district  as  the  codling  moth  is  to  the  apple  growers  of  Wisconsin. 
As  many  as  2  to  50  pet  cent,  of  the  pods  are  infested  each  year,  but  unlike 
the  codling  moth  there  is  as  yet  no  known  efficient  remedy  to  check  it. 
Until  just  recently  the  pea  moth  of  this  country  was  known  as  the 
European  pea  moth — Laspeyresia  nigricana  Stephens,  but  according 
to  Heinrich*®  our  species  is  distinct  and  is  now  known  as  Laspeyresia 
natnmundi.  Except  where  indicated  the  data,  here  presented,  covering 
life  history  studies  were  gathered  during  the  1920  season. 

Distribution 

Mr.  Heinrich  suggests  that  "if  novintundi  is  not  a  native  species  that 
has  gone  over  to  the  pea  from  some  wild  legimie,  it  has  probably  been 
introduced  from  the  Orient.'*  The  first  report  of  the  destructiveness 
of  a  moth  similar  to  if  not  the  same  as  novimundi  in  this  country  came 
from  Canada.  Fletcher  in  1895  reported  it  injurious  in  Ontario,  Quebec, 
and  the  Maritime  Provinces.  In  1909  Chittenden,'  reported  the  occur- 
rence of  the  pea  moth  in  Michigan. 

The  pea  moth  has  been  known  to  be  destructive  in  Wisconsin  for  the 
past  15  years.  One  fanner  in  Brown  Coimty  declared  that  he  knew 
the  insect  as  an  enemy  of  peas  some  thirty  years  ago.  From  this  evi- 
dence it  is  possible  that  it  has  been  in  the  borders  of  the  United  States 
since  about  1890. 

Characteristic  Injury 

The  larvae  of  the  pea  moth  injure  the  peas  by  boring  into  the  pods 
and  feeding  upon  the  growing  and  ripening  peas  within.  The  yoimg 
larvae  make  very  tiny  holes  when  entering  the  pods  and  these  entrances 
are  not  observable  after  the  larvae  are  within.  The  young  feed  upon 
one  or  all  of  the  peas  in  each  pod.  Frass  soon  accumulates  and  this  is 
webbed  together  and  forms  a  filthy  mass  aroimd  the  peas.  Upon 
opening  the  pods  the  larvae  are  nearly  always  foimd  within  these  masses 
and  feeding  upon  the  seeds  which  are  near.  There  is  no  indication  from 
the  outside  that  the  pods  are  infested;  they  must  be  opened  to  detect 
the  presence  of  the  worms. 

Larvae  have  been  found  in  the  majority  of  cases  in  partly  grown  pods; 
however,  numerous  very  young  larvae  were  noticed  in  nearly  ripe  pods, 
even  though  there  were  immature  pods  still  on  the  vines. 

Food  Plants 

If  the  pea  moth  in  this  country  is  a  native  species  and  indications  at 
present  are  that  it  is,  another  food  plant  other  than  cultivated  peas 
will  probably  be  found.    At  present  novimundi  is  known  to  attack  only 
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field  and  garden  varieties  and  is  more  particularly  a  pest  of  peas  grown 
for  the  seed  than  those  raised  for  canning,  since  the  latter  varieties  are 
nearly  always  har\'ested  before  the  moth  begins  its  acti\nties. 


Seasonal  History  and  Habits 

The  winter  is  sfx^nt  in  the  larval  stage.  On  leaving  the  pods  in  late 
Slimmer  or  fall,  the  larvae  make  their  way  a  ver>'  short  distance  into  the 
soil,  forming  a  coa)on  of  soil  i)articles  webbed  together  and  lining  the 
interior  with  silk.  The  cocoon  is  not  nearly  as  strong  as  the  one  forme«i 
by  the  codling  moth.  If  stones  arc  in  the  soil  or  old  straw  King  on  the 
surface,  the  lan'ae  attach  their  cocoons  firmly  to  these  objects. 

In  the  spring.  l>eginning  about  June  15th.  the  first  pupae  are  formc<I 
and  in  alxnit  three  or  four  wi*eks  the  moths  begin  to  emerge.  IXiring 
the  li^JO  season  the  first  moths  were  collected  in  the  field  July  12th.  the 
same  date  the  first  ones  were  notice<l  in  1919.  Tliis  past  season  moths 
wen*  noticiHl  in  the  fiekl  up  to  Julv  2H.  At  this  time  the  weather  dianged, 
beamiing  so  damp  and  chilly  that  very  little  insect  life  was  active. 
Within  a  week  warmer  <lays  prevailed  but  diligent  collecting  secured 
no  adult  moths.  Of  the  collecte<!  moths  kqn  in  the  inscctary  the  last 
one  died  August  oth.  An  avtTage  of  IS  eggs  |xjr  female  was  secured 
fn»m  .'W>  females  \n  iiigcs  in  the  in.sectary. 

Alxmt  three  ckiys  aftiT  the  first  moths  emerged  egg  de|K>sition  began. 
In  the  field  the  nmjority  of  the  eggs  were  found  on  young  fxxis;  quite 
a  few  on  the  U-aves;  a  few  c»n  the  se|)als  of  young  jkxIs;  some  on  the 
stuns;  and  als<i  a  few  <»n  tlie  Iciives  and  sti-ms  of  grasses  gnm'ing  in  the 
jK-Ji  fields  Fnmi  the  reo»nls  of  27s  eggs  which  were  di*]X>sited  in  an 
(nit<l<Mfr  iiisetlary.  the  length  <if  inailmtion  ix*riotl  wan  found  to  Ik?  from 
7  to  \)  days  with  an  average  of  H  days.  Within  two  days  fnim  ovi|Ki«i- 
tii»n  thr  Tvi\  stntaks  apiK'aretl  and  5  <layslatcT  the  hUirks|K»ts  were  formed 
In  pnutiailly  every  cii,se  the  eggs  hatchi*d  tlie  day  following  the  a|>f)ear- 
anrt-  of  the  hLuk  s|K>ts  The  fXTcentage  of  infertile  eggs  was  almost 
n«  nu- 

Tht'  first  rg>:s  hatcht-^l  July  '2'A.  the  maximum  mimlKT  July  27,  and  the 
last  «»fu:s  AuK^t^t  1 1 

TiKltT  ins<-ttar\  (*on<litions  tlie  first  larvae  emergttl  fniin  the  |>ods 
Aiu'tist  i*».  aful  thrv  (imtinuetl  to  i-merge  until  August  21». 

Tlu  larval  i»tn««»l  varie«l  fnnn  1(»  tn  27  <lays  with  an  avrrage  t>f  IS  2 
dav- 

Fr««Tn  a  st\i«l;.  *»f  \hv  hU-  history  of  tins  insect  it  is  s<ffi  that  it  is  in- 
aitivr  i^r  iirarly  trtj  months  <»f  the  \c*ar;  «»iily  two  months  lime  IxMng 
mti-ssar>  for  de\tl«»iiTiirnt  from  Urval  siagi-  to  larval  stage 
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As  yet  no  practical  method  has  been  found  that  will  control  the  pea 
moth  in  Wisconsin.  Several  sprays,  mostly  arsenical,  have  been  tried; 
selections  of  early  varieties,  and  the  planting  of  these  varieties  at 
different  times  have  also  been  tested  but  with  no  practical  control 
results.  There  is  a  possibility  of  checking  the  pest  by  proper  rotation 
of  crops.    The  use  of  a  good  ovicide  also  remains  for  experimentation. 


Tablb  Number  I 


Total  Females 

Total  eggs  deposited  in  insectary 

On  Pea  Leaves 

On  glass  jars 

36 

296 

354 

Total - 


650 
Average  Number  per  9  18. 


Table  Numbe*  II 


Days  before  appearance  of 

bation  period 

No.  of 

Date  laid 

Date  hatched 

red  spots 

black  spots 

11 

[uly  15 

2 

uly  23 

8 

34 

uly  16 

2 

uly  24 

8 

56 

uly  18 

2 

uly  26 

8 

21 

uly  19 

2 

uly  27 

8 

42 

uly  20 

2 

uly  28 

8 

IS 

uly  21 

2 

uly  29 

8 

11 

uly  22 

2 

uly  30 

8 

4 

uly  25 

2 

lug.   1 

7 

27 

uly  26 

2 

Aug.  2 

7 

W 

uly  27 

2 

A.I-.  4 

8 

25 

uly  28 

IK 

Au4     5 

B 

4 

uly  29 

2 

8 

AMg.  7 

9 

1 

Aug.  2 

3 

8 

Aug.  11 

9 

278 

Averages 

2 

7 

8 

Tabls  Numbbk  III,  Bmbkgencb  op  Lakvae  Pm>m  Poos 


Date 

Number  Emerged 

Date 

Number  Emerged 

August    6 

August  18 

Ai«iMt    7 

August  19 

Ai«ust    8 

August  20 

AagoiU   9 

August  21 

Attgnst  10 

August  22 

AugqstU 

August  23 

August  12 

August  24 

AngMtlS 

August  25 

August  14 

August  26 

AagMtl5 

August  27 

August  16 

August  28 

August  17 

August  20 

Total— 81 
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*  TaM.!  SlIIBIB  IV 


Ltngth  ol  Larvftl  Period  in  Dttyi 

10    n 

\2     13     U     15     16     17     18     19     90    21     23    33     M     M    M    17 

NoofUrvM   .... 

a    3 

355448787863481       1 

SIftorutt  fwriod— 10  dajrt  •  ToUl  dAjrt  1474 

Ma&imum  period— 27  dA)*t  ToUl  Utvm    81 

Averse*  Wncth  at  period  18.2  days. 

RErKRKNCFH 

1.  1HCJ5— Plkkhkk.  J.    Can.  Exp.  Farm*  Rcpt.  for  IHW,  pp.  IH7-IW2.     Rrportt 
injury  to  |)cai  in  OnUho,  Qucl>cc  and  Nova  Scotia. 

2.  IH07— /Wrf  for  IH9ft.  pj*.  22H-9.     In  which  he  quotn  a  Irltrr  from  a  Nrw 
Brunswick  nuin  a«  follows:     "Thin  \M%i  ha*  rxtxtrd  hm»  at  leant  forty  yean." 

3.  IHOK— /M  for  IHW7.  i>|>.  IW-o.     Rqx^rts  icimtificalion  by  C.  H.  Prmald,  from 
a  "greasy,  unsfiread"  adult  s|)ccimm. 

4.  IWO-IM  for  IHOK.  pp.  191 -2.     The  uw  of  early  varieties  of  |ieas  a%  a  control 
measure. 

5.  1901  -Ibid  for  1900.  p.  214.     Suiarests  uv  of  Paris  Green. 

6.  1902  -C^HITTKNDKN.  P.  H.     U.  S.  Bur.  Knt.  Bui.  n.  nrr. :«.  pp.  WMI7.     fifs. 

7.  19(X^/M  U.  S.  Bur.  Ent.  Bui.  m.  pt.  VII.  p.  95.    Occurrence  in  Michifan. 

8.  19aO^-PLi  KK.  C.  L.     Wis.  Ajcr.  Exp.  Su.  Bui.  310.     Life  Hutory  Studies,  etc, 

9.  1920  -BmTTAiN.  W.  H.     Proc.  Ent.  Soc.  of  Nova  Scx>tia  for  1919.  No.  A.  p.  II. 
Plate  fiinirinie  egg.  larva.  |nt|>a  and  a<lult. 

10.  1920-  IlKiNtu  H.  Carl.     Canadian  Ent.  V.  42.  i»|).  2.^7  H.      The  Pea  Moth  a 
New  S|Kx*ini." 


Mr.  Ai.vaii  IV.tkrson:  I  would  like  to  ask  Mr.  Fluke  if  he  had  any 
idea  why  he  cannot  control  this  jxrst  by  arsenical  sprays  He  prohably 
knows  that  in  the  case  of  the  Oriental  fieacli  moth,  the  young  larva 
when  it  enters  the  fruit  or  the  twi>;,  refuses  to  eat  the  outer  ixnrtion. 
Have  you  notictxl  the  entrance?  of  these  lar\'ae  and  di<!  they  ha\T  the 
same  liabit  ^  If  they  have  the  sanie  habit.  I  would  say  that  this  accounts 
for  the  fact  tlial  you  (^nnot  control  this  jjest  with  arsenical  sprays. 

Mk  CiiAMi.KS  L.  Fm'kk.  Jr.  In  Wisconsin  {tea  fields,  the  seed  is 
sown  in  ni>  |iurticular  dnlling  method.  Alxiut  the  time  the  jkhIs  begin 
to  fonn.  the  vines  mat  together,  and  it  is  abnost  im|M)Ssibte  to  cover  the 
\nn\s  entirely  with  spray.  The  inft*static>n  is  not  suflicient  sometimes 
to  flettvl  wlietlier  it  onnes  from  the  lark  of  eating  spray,  or  .hohk  other 
cauw     I  <1«i  nnt  U'lieve  I  can  answer  y*»ur  cjiieslit>n  |M>sitively. 

pRKsu»KNT  VVn.Mo.N  Nkwkli.  We  will  now  listen  to  the  next  paper, 
••()bservalu)ns  ini  the  Fall  Army  Wonn  and  S<jme  (\min»l  KxiKrrimcnts/* 
by  K«>ger  (*  Smith. 
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OBSERVATIONS   ON   THE   FALL  ARMY  WORM   AND   SOME 
CONTROL  EXPERIMENTS 

By  Roger  C.  Smith,  Manhattan,  Kans. 

(Withdrawn  for  publication  elsewhere) 


Mr.  W.  E.  Hinds:  This  species  occurred  early  in  the  season  in 
Alabama.  This  year,  every  county  in  the  state  had  two  or  three 
generations.  The  second  and  third  generations  cause  the  severe 
damage.  Those  in  Kansas  are  probably  due  to  migration  from  the 
southern  area. 

Mr.  Glenn  W.  Herrick  :  I  would  like  to  ask  if  it  is  positively,  known 
that  all  of  these  himdred  larvae  were  parasitized. 

Mr.  Roger  C.  Smith:    Yes. 

President  Wilmon  Newell:  The  next  is  a  paper  by  W.  J.  Baerg, 
"A  Girdler  on  Artichoke  and  Other  Little  Known  Insect  Pests.** 


A  GIRDLER  ON  ARTICHOKE  AND   OTHER  LITTLE-KNOWN 

INSECT  PESTS 

By  W.  J.  Baerg,  University  of  Arkansas 

Mecas  tnornata  Say  (Order  Coleoptera,  family  Cerambycidae).  This 
beetle,  half  an  inch  long,  of  a  light  gray  color,  is  a  girdler  that  attacks 
artichoke  (Helianthus  tuberosus).  The  beetles  begin  ovipositing 
early  in  July.  The  females  when  laying  eggs  girdle  the  main  stem  about 
six  inches  from  the  top.  Two  girdles  are  made,  about  1-lK  inches 
apart.  Immediately  above  the  lower  girdle  is  the  egg  puncture.  This 
is  exactly  similar  to  the  method  followed  by  the  Raspberry  cane  girdler 
(Oberea  bimaculata).  The  girdles  are  not  clean  cuts  such  as  we  find 
in  woody  plants,  but  rather  a  series  of  holes  encircling  the  stem.  Ap- 
parently one  female  will  deposit  in  a  large  number  of  plants.  In  spite 
of  the  fact  that  only  a  few  beetles  could  be  located,  practically  all  the 
plants  in  the  field  were  attacked  in  the  course  of  a  few  days. 

As  a  result  of  the  injury,  the  leader  in  the  plant  dies  and  the  plant 
develops  a  bushy  type  of  branching. 

The  young  larvae  upon  hatching  begin  to  feed  between  the  girdles 
and  later  proceed  towards  the  base  of  the  plant.  They  confine  their 
injury  largely  to  the  pith.  Apparently  under  certain  weather  condi- 
tions the  artichoke  is  not  well  fitted  as  a  host  plant.  In  only  one  out  of 
four  or  five  plants  showing  egg  punctures  was  there  a  full  grown  larva. 
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In  mcxst  of  the  other  plants  the  larva  had  begun  to  feed  and  some  time 
later  died.  pR^simiably  it  had  l)een  injured  by  the  js^rowing  stalk. 

The  lar\ae  attain  full  growth,  that  is  about  seven-eighths  of  an  inch 
in  length,  some  time  in  November.  At  this  time  the  lar\'ae  are  found 
at  the  ver\'  base  of  the  stalk,  about  two  inches  below  the  surface  of  the 
ground,  in  an  enlargement  of  the  tunnel  which  has  lx,»en  padded  with 
fine  bits  of  pulp. 

The  pui>al  stage  has  not  lx?en  obser\'ed  but  since  the  adults  appear 
early  in  July,  the  lar\'ae  will  pn»sumably  j)uj)ate  some  time  in  May  or 
early  in  June. 

It  seems  reasonable  to  assume  that  this  species  will  attack  most  of 
the  species  in  the  genus  Helianthus.  None  of  lhesc»  were  near  the 
artichokes,  and  no  data  have  Ix'en  secure<l.  The  only  host  plant  other 
than  artichoke  that  could  l)e  Kxated  is  the  ctimmon  ragweed  (Ambrosia 
artemisiifoiia) 

liaploa<ohyna  xxir  rrcersa  Stm-tch  (( )rder  Lepidoptera,  family  Arctiidae. ) 
The  caterpillars  apix^ared  on  strawberries  early  in  April.  In  the  neij^h- 
borhcMxl  of  Johnsons  some  beds  were  infested  to  such  an  extent  as  to 
make  the  injur>-  very  noticvable,  alxnit  10  jkt  cent,  of  the  foliage  was 
destn)yed.  The  lar\x4e  n»semble  in  a  suixrrficial  way  those  of  the  Pea- 
cock butterfly.  They  were  nearly  fullgrown  on  April  19.  Specimens 
reare<l  in  the  insectar\*  emerged  as  adults  alxnit  a  month  later. 

Elcixics  tritostata  Say  (Order  Coleoplera,  family  Tenebrionidae).  The 
life  histor>  of  this  sjx^nes  lias  Ixt-n  studied  in  Kansas  and  among 
several  other  sjienes  is  recordetl  by  Profi^HSor  Dean  as  of  *'great  economic 
im|Kirtancx-"  (Stati<»n  Rpt  1917  is).  The  lar\'ae  were  st*nt  in  from 
De  QHuffi  an<l  rejiortcnl  as  diunaging  .*itniwlK*rr>'  plants.  An  investiga- 
tion sIiowihI  that  the  lar\ae  attacke<l  the  cTi»wn.  ami  the  nxits  immedi- 
ately lielow  the  crown.  It  was  only  in  new  l)eds.  such  as  had  lieen  set 
out  that  spring,  where  the  injur>*  apj)eare<l  The  field  in  which  the 
heaviest  <lamii^;r  was  «)bsi*r\-e<l  was  a  piinr  of  cleariHl  w<M¥lUmd.  Here 
the  lar\ai*  destmyi-il  fully  .'Ml  jicr  txmt  of  the  ycning  plants  over  an  area 
of  stvinil  acres  S<ime  of  the  larxae  wt  re  taken  to  the  In.sect'irv*  at  the 
Ex|Knment  Station  and  rean'<l  in  Riley  (ages  The  adults ap|)eare<l  late 
in  Julv 

All  the  insects  referreil  to  in  this  jiaiRT  were  <letennine<l  thrtmgh  the 
kimlness  of  I)r   L  ()   Howanl,  United  States  Burt*au  of  Ent<imoltij;)-. 

Adjounmunit . 
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Section  on  Apicuitinre-.' *_ 

•    •  •  •• 

{Wednesday  Evening)         *.•"/..'/- 

The  meeting  of  the  Section  on  Apiculture  of  the  Americai'i  Association 
of  Economic  Entomologists  was  held  Wednesday  evening,  December- 39, » 
1920,  at  the  University  of  Chicago,  and  was  called  to  order  at  8.15  p.'tfi. 
by  the  Chairman,  Mr.  F.  B.  Paddock  of  Ames,  Iowa. 

Secretary  G.  M.  Bentley:  It  becomes  my  duty  to  introduce  the 
first  speaker  of  the  evening,  our  Chairman,  Mr.  Paddock.  He  will 
address  us  on  "Better  Queens.'* 

THE  VALUE  OF  GOOD  QUEENS 

By  F.  B.  Padpock,  Ames,  Iowa 

Increased  production  and  efficiency  of  production  are  terms  which 
have  come  to  mean  a  great  deal  to  all  of  us  during  the  last  few  years. 
Among  beekeepers  these  terms  have  less  meaning  than  among  most  any 
other  class  of  producer.  Several  factors  are  needed  to  place  honey 
production  on  a  sound  basis.  To  even  enumerate  the  more  important 
factors  is  without  the  scope  of  this  paper.  Only  one  factor  is  given  for 
consideration;  better  queens. 

During  the  past  season  observations  have  been  made  in  an  apiar>^ 
which  was  originally  composed  of  60  colonies.  The  start  was  made  by 
the  purchase  of  40  3-frame  nuclei  and  20  3-pound  packages.  All  of  the 
bees  arrived  and  were  installed  about  April  27.  The  queens  were 
raised  in  the  period  just  preceding  shipment.  In  the  two  weeks 
following  installation  some  queens  were  lost  and  such  nuclei  were  dis- 
tributed, a  frame  or  so  in  a  place,  among  the  remaining  nuclei.  Since 
all  the  bees  were  in  the  same  yard,  all  placed  on  foundation,  all  fed 
apparently  equal,  all  given  any  and  every  attention  possible,  it  can 
be  said  that  the  environment  of  the  colonies  was  as  nearly  equal  as  it 
is  possible  to  provide. 

On  Jime  6th  an  examination  was  made  of  the  14  colonies  originating 
from  packages  and  the  31  colonies  originating  from  nuclei.  A  more  or 
less  arbitrary  standard  was  used  but  the  ratings  were  applied  equally 
in  every  case.  These  were  Excellent  for  those  colonies  with  6  frames 
of  brood,  Good  for  5-frame,  Medium  for  4-frame  in  modified  Dadant 
hive. 

Of  the  package  colonies  on  June  5th,  12  were  rated  as  Excellent  and 
2  as  Medium.  The  results  of  the  season  in  honey  gathered  are  shown 
in  Table  I.  Of  the  2  Mediiun  colonies,  1  produced  no  surplus  honey 
and  1  produced  yi  super.    A  full  modified  Dadant  super   is  taken  to 
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N-ield  H)  pounds  of  ffxtfakrtcd  honey.  But  little  more  could  have  been 
expected  from- these  colonies  although  unlimited  patience  was  shown 
toward^theiyi  wfth  the  hope  that  conditions  might  improve. 

■/;.  \  .  *•  Table  I 

.  •  •  •  20  colonies 

6  l<»ss 

14 

2  Medium  I  l:^  ^„,^ 

2-\h 
\'2h 


12  Excrllcnt  5  Gh  supm 

2-4  23  supm 


29  supers 

Of  the  12  colonies  rated  as  Excellent  the  results  are  as  interesting  as 

erratic.     Two  colonies  produced  >j  su|xn*  each,  two  IH  supers  each. 

one  2^2  sui)ers.  five  3  sufHrrs  each  and  two  4  supers  each.     It  will  be  seen 

that  five  of  the  twelve  which  were  rated  as  Excellent  produced  less  than 

the  average  or  1 .3  su|)ers  each.     C)n  the  other  hand  seven  of  these  twelve 

colonies  pnxluced  more  than  the  average  or  3  2-7  supers  each.    Then  the 

seven  colonics  pnxluced  3.r>  times  as  much  as  the  five,  or  85  per  cent  of 

the  total  crop.     If  all  fiackage  colonies  had  pnxtuoHl  3  su|)ers  each  (the 

amount  pnnlrnxnl  in  5  inscs)  the  14  colonics  would  liave  produced  42 

su|H*rs  of  honry  instead  of .'«)  or  an  iniTcasc  of  10  \k*t  cent  or  480  |Kiunds 

having  a  market  value  of  $120.     This  amcnint  of  m<»ney  was  lost  to  the 

Ufket'iRT  the  fwist  «icason  Ix^t^ause  all  the  colonies  did  not  produce  an 

average  reluni. 

Tahik  II 
44) 


i:i(;<-h1  .'  4  p« 


I    2       -  I3*i  Mi|K*r« 


2  «. 

2  «, 

4  P, 

•I  •! 


17  Ktcrllttit  10  IP,  Mi|>rrs 

:►  a 

1   4 

4    ^*  -24   Ml|KT« 

Z^H  tapen 
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Of  the  nuclei  colonies  on  Jtine  5th,  1  was  rated  as  Poor,  13  as  Good 
and  17  as  Excellent.  The  results  of  the  season  in  honey  gathered  are 
shown  in  Table  2.  Needless  to  say  the  poor  colony  did  not  produce 
any  surplus  honey.  Of  the  13  good  colonies,  seven  produced  yi  super 
each,  four  Xyi  supers  each  and  two  2  supers  each.  Then  the  thirteen 
colonies  produced  13>^  supers  of  honey  or  an  average  of  1  7-13  supers 
each.  Ample  attention  was  given  to  these  colonies  but  day  after  day- 
did  not  bring  the  fond  realization  of  the  dream  that  tomorrow  they  would 
pick  up  and  do  well. 

Again  in  those  colonies  rated  as  Excellent  at  the  beginning  of  the  honey 
flow  the  results  were  exceedingly  variable.  Two  of  these  colonies  pro- 
duced yi  super,  two  yi  super,  foiu- 1>^  supers,  two  2  supers,  five  3  supers, 
one  4  supers  and  one  5  supers.  Thus  ten  of  the  seventeen  Excellent 
colonies  produced  below  the  average,  a  total  of  11>^  supers  or  1.15  supers 
each.  The  other  seven  colonies  produced  above  the  average  with  a  total 
of  24  supers,  or  3  3-7  supers  each.  With  these  colonies  as  with  the  pack- 
age colonies,  the  majority  of  those  producing  above  the  average  pro- 
duced 3  supers  each.  Only  33  per  cent,  of  the  package  colonies  pro- 
duced the  average  amount  of  honey.  The  seven  Excellent  nuclei 
colonies  produced  an  average  of  three  times  as  much  as  the  average 
of  the  other  ten,  or  they  produced  75  per  cent,  of  the  total  crop  of  this 
class.  If  all  the  nuclei  colonies  had  produced  the  normal  of  the  best  or 
3  supers,  the  yield  would  have  been  increased  almost  100  per  cent,  or 
1760  potmds  worth  $440.  In  the  entire  yard  the  loss  to  the  beekeeper 
by  these  low  producing  colonies  was  $560.  There  were  31  colonies 
involved  in  this  loss  or  $18  was  the  loss  on  each  colony.  In  other  words 
each  poor  queen  cost  the  beekeeper  $18  in  one  season,  the  market 
price  of  one  dozen  queens  at  present. 

Having  stated  the  effect,  is  it  possible  to  state  the  cause  ?  The  queens 
of  either  the  40  nuclei  or  the  20  packages  were  raised  in  the  same  yard 
and  all  the  queens  were  doubtless  raised  at  approximately  the  same  time, 
since  delivery  was  practically  the  same.  On  June  5th,  or  just  previous 
to  the  main  honey  flow,  the  colonies  were  rated.  The  difference  in  the 
condition  of  the  colonies  at  this  time  could  be  attributed  to  several  causes, 
more  or  less  within  the  control  of  the  beekeeper.  However,  the  cause  at 
this  date  is  the  same  as  poor  producing  colonies  and  will  be  referred  to 
later.    This  cause  may  not  be  so  pronounced  before  honey  flow  begins. 

Reference  to  Table  1  will  show  12  colonies  rated  as  Excellent  on  Jime 
5th  of  which  only  7  produced  an  average  crop  as  indicated  on  August 
5th.  Reference  to  Table  2  will  show  13  rated  as  Good  and  17  as  Excel- 
lent, of  which  only  7  produced  an  average  crop.  What  can  the  answer 
be  ?    Queens  of  a  low  producing  type. 
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Queen  breeders  may  take  exception  to  this  solution  of  the  problem 
presented.  However,  the  time  is  at  hand  when  the  beekeeper  needs 
queens  raised  from  a  production  record  rather  than  color,  gentleness, 
character  of  capping  and  several  features  now  pointed  to  with  pride 
by  this  or  that  queen  breeder.  In  other  forms  of  production  we  have  a 
basis  of  reproducing  from  individuals  of  a  known  record.  In  the  drvek>p- 
ment  of  the  2G5-egg  hen  each  progeny  has  been  selected  for  breeding 
purposes  on  a  basis  of  high  performance.  The  same  is  true  with  dair>' 
herds  and  racing  horses.  We  now  hear  of  pouItr>'  culling  with  the 
attendant  **boarder  hens"  and  we  hear  of  the  Babcock  test  with  ''boarder 
cows".     Why  not  hear  of  pounds  of  honey  and  "boarder  queens*'  ? 

Tlie  problem  of  improving  the  queens  on  a  basis  of  production  may 
be  slow  and  uncertain  but  the  improvement  must  come  in  bees  as  it 
has  in  the  other  animals.  The  problem  may  be  complicated  b>'  the 
asexual  development  of  drones  and  the  inability  to  control  mating. 
However,  effort  must  he  made  to  overcome  the  present  indifferent 
production  of  queens.  Individual  selection  will  be  required  and  pro- 
gress at  first  will  necessarily  be  slow. 

In  the  meantime  each  beekeeper  can  help  in  thus  problem.  Rate  the 
colonics  and  check  them  closely.  Any  colony  which  does  not  come  up 
to  average  should  be  requeened.  Provide  a  queen  reservoir  so  as  to 
have  queens  to  replace  in  case  of  accident  or  slump.  In  August  requeen 
all  a)l()nies  that  are  not  up  to  the  average.  Such  measures  are  only 
tcmiK)rary  at  l)est.  Improvement  must  Ik»  on  a  soiuid  basis  of  heredity. 
TTie  real  solution  of  this  problem  lies  in  rearing  queens  on  an  individual 
record  of  jKTfomiancx*  Imsis. 


Mr.  n.  F  Wilson  :     I  would  like  to  ask  if  Uiat  was  this  year. 

Mr.  I^adihh  k  :  They  were  spring  raised  queens  and  arrived  with  the 
nuclei  and  |>arkagt^  appn>ximately  April  25th 

Mr.  WiiJii)N  We  had  practically  the  same  ex|)enence.  There  were 
twetU\ -seven  (jutxiis  tiut  of  ninety  that  failed,  that  is.  died  from  one 
cauKt*  or  another  I  presimu*  that  y<iu  notitxtl  practically  ever>'  one  of 
th<^se  <x>loniiii  starti*d  to  re<|ueen  itself 

Wc  found  in  tlir  t-asc  of  |icukage  Iwes  that  every  colony,  practically, 
will  start  to  RU|)erse<lc  We  found,  fur  instance,  that  when  lx?es  come  in 
as  early  as  Apnl  IMith.  the  loss  will  l>e  fmm  ten  to  fifteen  percent,  more 
tlmn  if  the  Ux*s  arrived  on  May  first.  I  am  just  wondering  whether  or 
not  wr  mil  liguri'  tximitly  the  value  of  c|ueais  tlmt  aime  in  packages. 
That  tliu  ({iici'fus  .sliould  l>c*  tinted  out  can  not  l)e  questioned,  but  if 
thosL'  (|ucen5  hail  not  \nxu  Hhip|)ed  in,  would  the  results  have  been  as  bad f 
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Last  year  we  got  packages  about  the  first  of  May  and  we  did  not  lose 
a  single  one,  but  this  year  we  lost  twenty-nine  out  of  ninety.  We 
attrilnite  that  to  the  fact  that  when  it  was  cold  the  bees  would  not  take 
care  of  them. 

Chairman  Paddock:  The  next  paper  on  the  program  is  "Some  Api- 
cuhural  Investigations*'  by  Wallace  Parks  of  Ames,  Iowa. 


SOME  APICDLTURAL  INVESTIGATIONS 

By  Wallace  Parks,  Ames,  Iowa 
(Withdrawn  for  publication  elsewhere) 


Mr.  E.g.  Cotton  :  I  would  like  to  ask  Mr.  Parks  if  he  knows  if  those 
bees  that  made  a  few  trips  had  larger  loads  than  those  that  made  many 
trips. 

Mr.  Parks:  I  am  inclined  to  believe  that  in  most  cases  the  bees 
making  very  few  trips  were  old  bees. 

Chairman  Paddock:    The  next  paper  is  by  Mr.  L.  V.  France. 


THE  PROBLEM  OF  CONTROLLED  FERTILIZATION  OF  QUEEN 

BEES' 

By  L.  V.  France,  University  Farm,  St.  Paul,  Minn. 

This  problem  is  without  doubt  the  most  important  one  which  has  to 
be  solved  before  the  pursuit  of  beekeeping,  or  industry,  if  it  can  be  criUed 
such,  may  advance  farther  than  its  present  stage.  We  know  fairly  well 
how  to  manage  the  honey  bee,  in  her  present  more  or  less  hybrid  and 
variable  condition,  for  surplus  honey  production.  We  are  also  able, 
after  a  fashion,  to  control  the  bee  diseases  and  keep  the  winter  loss  down 
to  about  ten  per  cent.  (10%).  In  an  apiary  of  one  hundred  colonies 
of  the  ptu'est  breeding  possible  at  present,  we  find  a  few  colonies  that 
surpass  all  of  the  others  in  honey  production,  gentleness,  comb  building 
and  wax  production  qualities,  resistence  to  certain  diseases,  hardiness^ 
length  of  life,  etc.  For  the  one  single  reason  that  we  are  not  able  to 
control  the  mating  of  our  queen  bees  we  cannot  keep  and  combine  these 
desirable  characteristics  when  they  once  appear  in  one  or  more  colonies. 

Published  with  the  approval  of  the  director  as  Paper  No.  238,  of  the  Journal 
Series  of  the  Minnesota  Agricultural  Experiment  Station. 
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An  illustration  of  this  occurred  abotit  1906.  E.  R.  Root  discox'ered 
one  of  his  colonies  of  bees  working  on  red  clover  when  all  other  colonies 
were  doing  nothing.  Investigation  showed  that  the  tongue  length  of  the 
bees  of  this  colony  was  twenty-three  one-hundredths  (23-100)  to  twenty 
four  one  hundredths  (24-100)  of  an  inch  while  the  tongues  of  ordinal  y 
bees  are  sixteen  one-hundrodths  (10-100)  of  an  inch  to  seventeen  one- 
hundredths  (17-1(X))  of  an  inch  in  length.  This  particular  sport  colony 
degenerated  back  to  the  normal  stock,  although  an  attempt  was  made  to 
save  the  long-tongue  character.  (E.  R.  Root.  Jour,  of  Heredity.  Vol  7. 
No.  1.  Jan.  1910.     Page  40). 

The  solution  of  this  problem  requires  a  knowledge  of  bee  behavicir 
and  of  the  morpholog>'  and  physiological  reactions  of  the  generative 
organs.  The  data  of  real  value  which  arc  now  available  are  meagre  and  it 
is  apimrent  that  a  successful  solution  of  this  problem  necessitates  a  wty 
large  amount  of  further  study  and  investigation. 

WTien  wc  arc  able  to  definitely  ccmlnJ  queen  bee  matings,  there  will 
then  Ik?  available  for  genetic  or  heredity  studies  an  animal  offering 
prc^bly  greater  op|xjrtunities  for  results  than  has  the  fruit  fly.  Droso- 
phila.  This  one  ixwwibility  alone  would  Ik?  worth  more  to  the  people  of 
the  Unilc<l  Stales  than  all  the  honey  prcxluced  in  this  counlr>'. 

About  ISOO.  F.  Hulxrr.  in  France  showed  that  the  queen  Iwe  is  mated 
in  the  <iiwn  air.  on  the  wing,  and  that  this  fertilization  may  last  for 
several  y«irs. 

In  1745  Bonnet  <lescTilK»<l  i*arthenogenesis  in  plant  lice.  About  IH45 
Drierzoii  in  "Kichsladl  Hienenz4*ilung**  slatiHl  his  theor\'  that  drone 
Ik-cs  (IfVflop  fnrin  unferlilizc<l  i*ggs. 

The  movable  frame  hive  invented  alxiut  IVil.  Italian  Ikvs  inlnxluccd 
fnwn  IMil  «)n.  the  honey  extractor  alKnU  ISOO.  comb  ftnindation  about 
1S57.  a  practical  U'llows  smoker  alxna  ISIW),  and  great  cn^is  of  honey 
securi'^l  fnim  Ik-cs  cTeale<l  such  an  intert*sl  that  the  American  Me«»  Jmimal 
U»gan  its  ]yubh(tition  in  \SHu^  during  the  Civil  War. 

It  was  s<K»n  ap]iart*nt  that  it  was  diftiailt  to  ktvp  pun*  the  Italian  \tce^ 
or  anv  of  the  other  racvs  Ix-ing  intnMluce*!.  Caniiolan.  Caucassian.  and 
Cypnan  esiKvially.  Ix'tause  (»f  the  almost  universjil  pn-sence  of  common 
black  or  (Venium  Ut's  within  a  mile  or  so  of  any  omveniently  IcK^tcd 
(|ueeii  l»nf<ling  apiary.  The  desin*  also  <levelo|>etl  to  pn mUux*  bn'oling 
st«Kk  c»f  the  different  nut's  of  Ufs.  empliasizing  gentleness,  honey  gather- 
ing (jiiiilities  iuul  i-olitr  markings 

Fr»»in  isTn  to  jK-rluips  WUU)  the  dn*ain  c»f  lRfkeei>ers  as  noted  f^iKiially 
in  tlir  Anieni4in  Bee  Jminial  was  to  oinin»l  tlie  nuilmg  c»f  the  (|Ueen  so 
tluit  raivs  antl  strains  amid  Ik*  kq>l  pun*  and  desintl  (|ualitii*s  obtained 
and  pn»|>agate«I 
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An  investigation  of  the  literatiire  has  given  to  us  a  list  of  about  thirty 
references  of  attempts  to  control  queen  bee  matings.  These  attempts 
are  of  two  general  types,  first,  enclosure  of  some  sort  to  permit  a  more 
or  less  natural  meeting  place  for  a  queen  and  a  drone,  including  various 
small  glass  covered  boxes  on  hives,  tents  and  greenhouses,  one  of  the 
latter  being  the  largest  glass  building  in  America;  second,  the  more  or 
less  forcible  mating  of  the  queen  by  bringing  a  queen  and  drone  together 
and  then  forcing  out  the  drone's  organs  by  pressure  on  the  abdomen,  or 
by  forcible  injection  of  drone  sperms  or  sperm  fluid  into  the  vagina  of  a 
virgin  queen. 

Considerable  interest  was  directed  towards  Minnesota  in  1914  when 
Jager  and  Howard  secured  one  successful  mating  out  of  six  trials  by  this 
last  mentioned  method,  injection  of  sperms  into  the  vagina  of  the  virgin 
queen.  In  1915  and  1916  however.  Prof.  Howard  and  myself  secured 
only  three  partial  successes  out  of  fifty-five  attempts  and  we  concluded 
first  that  to  continue  further  by  that  method  would  necessitate  more 
study  of  the  morphology  and  functioning  of  the  sexual  organs  and  second, 
that  a  different  method  would  be  more  likely  to  yield  immediate  results. 
I  tried  a  certain  kind  of  a  tent  in  a  greenhouse  at  University  Farm  in 
1918  and  failed  to  mate  the  virgin  queen  used  but  secured  some  valuable 
data. 

The  latest  and  one  of  the  most  valuable  contributions  to  the  solution 
of  this  mating  problem  appeared  in  the  Journal  of  Experimental  Zoology 
for  August  1920  in  the  form  of  two  very  excellent  papers  by  G.  H.  Bishop 
of  the  Entomology  Division,  Wisconsin  University,  on  the  morphology 
and  probable  physiological  functioning  of  the  generative  organs  of  the 
drone  and  queen. 

It  is  our  opinion  that  bee  culture  may  have  reached  its  probable 
development  under  the  present  conditions.  Our  so-called  pure  Italians 
seem  at  best  to  be  something  of  a  mixture.  Controlled  mating  of  queen 
bees  will  permit  actual  *'piu^**  races  and  strains  to  be  produced.  When 
we  have  them,  then  with  the  proper  breeding  procedure  it  will  be  possible 
to  create  a  honey  bee  that  is  uniformly  gentle,  hardy,  long  life  period, 
great  honey  gatherers,  resistance  to  disease,  etc.  on  to  our  "ideal"  bee  for 
Minnesota  and  the  Northwest. 

I  feel  very  confident  that  someone  in  the  near  future  will  devise  some 
method  whereby  matings  may  be  controlled.  We  expect  the  solution 
of  that  problem  will  give  bee  culture  as  great  a  step  forward  from  its 
present  stage  as  the  invention  of  the  movable  frame  hive  did  in  1851. 

Finally  we  feel  at  times  that  if  it  were  permissible  and  we  could  **get 
away  with  it"  as  so  many  seem  to  be  doing  just  now,  we  would  rob  a 
bank,  build  a  large,  high  domed  green-house  similar  to  the  one  in  Como 
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Park,  St.  Paul,  to  permit  a  twelve  months  experimental  period,  and 
probably  we  might  be  able  to  make  a  contribution. 

Rkferbnces  With  Brief  Data 

?  H.  I-.  Jkffrf.y.  Confined  in  several  hives  of  bees  were  some  Wrgin  queem  and 
drones  of  selecte<l  stock.  These  hives  had  atK)ve  the  comlic  a  space  thrte  to 
four  inches  high  free  and  clear,  to  give  the  tiees  room  in  which  to  father  when 
being  moved,  it  being  the  intention  to  take  them  somt*  distance  fnim  other  beet 
and  thtTe  liberate  them,  trusting  that  the  matings  of  the  queens  would  be  with 
the  8elei*ted  dnmes.  The  hives  were  m<jve«l  by  wheelbarrows,  and  on  inspection 
at  the  tmd  of  the  journey  he  ftnind  that  all  six  queens  had  mated.  Subsequent 
similar  attempts  failed.  Mr.  Jeffrey  is  crerlited  with  being  a  close  obaenrer. 
R.I.  Agri.  Exp.  Su.  Rqx>n  IttIK— 1».  :«W. 
?  W.  E.  Pi.owKK.  Cage  of  mo^uito  netting  aUmt  15  x  15  feet.  One  successful 
mating.     R.  I.  Agric.  Exp.  Sta.,  RqKirt  HWH— 1>.  .H>7. 

\f(r*i  J.  H,\sRRot'rK.     Small  glass  aivered  liox  on  hive.     Many  queens  fertilised, 
also  many  failures.     Am.  Bte  Jour.  Vol.  14— 1K7H. 

IK75  J.  Hasbroitk.     Small  glass  covered  liox  on  hive — three  matings.     Am.  5## 
Jour.  Vol.  15— p.  519. 

IK75  Davis.     Small  gkiss  aivere*!  Ix>x  <jn  hive  -<>ne  mating.     Am.  Be*  Jww.  Vol.  \h, 

IH75  Rau.kv.     Small  glass  ixjverwl  liox  on  hive   -one  mating.     Am.  Bet  Jour.  Vol. 
15. 

IH7H  J.  Hasrrokk.     Small  glass  covered  l>ox  on  hive — several  matings.     Am.  Bee 
Jour.  Ndv    1M7H. 

INNl  Cramkr.     Small  glass  co\ered  U>x  <m  hive— two  matings.     Am.  Bee  Jomf.  Vol. 
17,  p  \\y 

IHhl    FiN(  \«tn.i':      Small  glav^  c-<»veri^l  l«x  on  hive  -five  matings.     Am.  Bf*  Jmmr. 

Vol    17 
IHM2  .Smi  c  K.     (Jii«*rn  lit^l  U*  ihrtad  m>  she  <i»'aM  fly  only  aU)vr  the  home  apiary  — 

ont*  mating      .\m.  Bee  Jour.  IMK2,  p.  7MI» 
1SK4   Bmown.     Sriiiill  ^^a^^  (fiv«-rt*d  Imix  on  htvi-     one    nuittiiK*.     CUamimit   in    B4f 

Cui.    ISM    p.  ((74 
iSHTi  (Nii)K       In  hivr.  Quit-n  had  irnjirrfiH  t  iiing^     one  mating.     GV^dmafi   tn   Bm 

Cult    Vol    X.  p   :i44. 
ISK7   Mc  \,\\\       Lar^fr  ii-nt     oru-  tmiling  «»f  tl.  bli-r  .*<  of  fV      .\m    Bee  Jour.  Vol.  23. 

IHST 
IKHK  Ml  L^is       I^irgr  tent     «ix  nvating*.      .\m    Hee  Jour    \*A   24.  p   4K7. 
IMK7   SU  \.\\\      Squrrxing  tlrnj^  of  sjKTm  fluid    from  dronr    organ   into  vuK'a  of 

qiir^Ti     twmty-fivr  nmting%.     Am.  Bee  Jaur    Vol.  'Z\ 
|.W7   .\lt  Lmn       S<jiitx/iii>j  I'oiiii-nt'*  of  M-ininal  \i-Mtlf«»  into  vuIn.i  «>f  ijo<*rti     three 

tTMtmiiH      Am    Hee  Jour    \'ol.  ii 
IHH7   Mil.\is       Diluting  ^\im\\  fluitl   %\\\\  intnxluctum  into  vulva     mx   matmgs. 

out  of  f^t-ntv  fcrven       Am.  Bee  Jour   Vol   'ZA 
|HK'»  li   \U  L\is       Van<His  m«lh.».U  a%  aUivr       RnM.rl%  t    S    I)    A    IWi'i  and  IMW. 
\}Q\7  Ml  \.\\\      VarKni**  nu*th<«U  a»  alw»v«'.     Rt^iorti  I'.  S  (*om   .\gr    IW7. 
IhhT   H«iiiiN"*MHl        C',r<-«t»l^nis*'     two  inatingN       .\m    Hee  Jour    \*ol    2^1.  I.HH7. 
|W7   n\i<  II       .*N(|U'"«'/i»u!  'Irops  of  sp*TTn  flunl  \x*m\  <lr»m«  organ  into  vtilva  «»f  cpteen. 

n.i«l  pfa«  ti«  r%\  thu  on  drf»t  tivr  wingnl  <|urm*  for  tiftrrn  yrar>.      Am.  Bee  Jomf. 

Vol   2:i.  I«K7. 
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1901  J.  S.  Davitte  of  Aragon,  Ga..  used  a  tent  of  mosquito  netting,  30  feet  high  and 
30  feet  in  diameter.  Colonies  of  bees  containing  selected  drones  and  queens  of 
mating  age  were  placed  at  the  bottoms  of  such  enclosure  with  the  outside  en- 
trance covered  with  queen  excluding  perforated  zinc  and  an  inside  entrance  opened 
from  11 KX)  a.  m.  to  1 :30  p.  m.  on  favorable  days.  Davitte  reported  loo  successful 
matings.  This  general  plan  has  been  tried  by  others  but  without  success.  One 
man  used  wire  cloth  instead  of  mosquito  netting  and  the  queens,  drones  and 
workers  killed  themselves  on  the  screen.  Davitte's  cage  was  wrecked  by  a 
wind  storm  and  not  rebuilt.  Beekeeper's  Review^  Feb.  1901  and  R.  I.  Agri. 
Exp.  Sta.  report.  1908,  p.  307. 

1908  E.  F.  Phillips.  Glass  covered  vivarium,  Univ.  Penn.  Nuclei  containing 
drones  and  queens  had  outside  entrances  protected  with  perforated  zinc  and 
improtected  inside  entrances.  Drones  were  used  that  had  never  flown  out- 
doors. Observations  were  taken  from  the  rafters.  The  queens  would  soon 
strike  the  glass  roof  and  alight  and  the  drones  would  at  once  disperse,  there 
apparently,  being  no  attraction  in  a  queen  at  rest.  No  matings.  Beekeeping. 
E.  F.  Philhps,  1915,  p.  09-70. 

1907-8  A.  C.  Miller  and  L.  J.  Cole.  A  cloth  tent  nine  feet  square,  nine  feet  high, 
double  walled,  the  cloth  walls  one  inch  apart  permitted  bees  to  fly  in  apparently 
a  normal  manner.  Several  trials  with  no  matings.  The  queens  struck  the  top 
a  great  deal  in  flying.  The  drones  did  not  strike  the  top  but  flew  freely.  It  may 
be  the  drones  failed  to  recognize  the  queen  because  of  the  presence  of  many 
fiying  workers  or  if  recognized  mating  failed  to  occiu"  because  of  xmfavorable 
conditions,  such  as  confinement  and  limitation  of  vertical  space  permitting 
reaction  of  the  queen  to  the  drone.     R.  I.  Agr.  Exp.  Sta.  Report,  1908.  p.  306-311 

1915  WiLMON  Newell.  Controlled  matings  at  isolated  bee-free  stations  on  the 
Texas  Gulf  Coast  Prairie.  Natural  matings  in  the  air.  Successful  crossing  of 
Italians  and  Camiolans.     Science,  n.s.  41;  No.  1049,  218-219. 

1915  Jagar  and  Howard.  Diluting  sperm  fluid  and  using  pipette  to  introduce  the 
fluid  into  the  vagina — one  mating  of  six.  Science,  n.s.  Vol.  40,  No.  1037,  p. 
720. 

1915-16  Howard  and  France.     Diluting  sperm  fhiid  and  contents  of  seminal  vesi- 
cles of  mature  drones  and  introduction  with  pipette  into  vagina.     Three  par-  ^ 
tial  successes  of  fifty-five.     Jour,  Ec.  Ent.    Vol.  11,  No.  2,  p.  265-267. 

1915-1916.  C.  E.  Bartholemew.  Personal  statements  to  C.  W.  Howard  and  L. 
V.  France  that  he  had  at  Ames,  Iowa  succssfully  mated  several  queens  by  forc- 
ing the  contents  of  the  drones  sexual  organs  into  the  vagina  of  receptive  virgin 
queens.     This  item  unpublished  so  far  as  is  known. 

1917  Geo.  D.  Shafer.  (a)  Virgin  queen  and  drone  were  each  fastened  at  end  of  a 
fine  elastic  wire  holder.  With  wings  buzzing  queen  and  drone  were  brought 
face  to  face  in  the  air.     No  matings  from  several  trials. 

(b)  Forcing  out  drone  sexual  organs  into  vagina  of  queen.     No  matings  from 
several  trials.     Tech.  Bull.  34,  Mich.  Agr.  Exp.  Station. 

1917  E.  R.  Root.  '*So  far  the  only  feasible  plan  for  mating  queens  with  select 
drones  is  to  put  perforated  zinc  over  the  entrances  of  all  colonies  not  having 
choice  drones,  leaving  only  select  drones  to  have  the  freedom  of  the  air.  A  still 
better  plan  is  to  take  the  queen  mating  nuclei  to  an  island  where  there  is  a 
colony  containing  select  drones.  This  island  should  be  located  at  least  five 
miles  from  the  mainland."  1917  Edition,  A.  B.  C.  of  Bee  Culture,  A.  I.  Root 
Co..  Medina,  Ohio. 


110  jOt'RNAL  or   ECONOMIC   KNTOMOLOGY  (Vol.  14 

1917  H.  H.  &  E.  R.  R<MiT.  Garden  truck  gri'cnhouse.  LarKv»t  h\mss  IniiMing  in 
Amtrii-a  iVK)  fct't  lon^,  W^  ff^t  wide,  ami  IM)  UtI  hiKh.  No  matin|{s  from  24 
c|urens 

1917  H.  H.  &  E.  R.  R(K)T.  "As  a  final  wonl  wr  ^ivc*  it  as  cnir  ojnnion  that  while 
this  rxiH-rimcnl  is  not  aljMilutely  omt-lusive  yet  wc  fwl  that  if  matinx  un<ler 
a>vir  is  ever  aixxjoiplished  the  j>en*entaKe  of  mating  may  Jie  so  low  that  the 
smx-esK  wll  Ik."  interentinj:  more  fn»m  a  sfiwilifK*  than  fn>m  a  practical  viewpoint. 
In  other  words,  while  the  queens  and  <lrones  may  fly  naturally  in  a  great  emloture 
like  the  ijrwnhoujte  in  which  this  exiKrimenl  was  trie<l,  yet  conditions  ne\'er- 
theless  an*  not  normal,  as  they  are  tnjt  of  doors,  ami  any  possible  Kuccessful 
matings  w\\\  doubtless  )h*  limited.  Yet  having  said  thi«  we  are  not  quite  prrparrd 
to  add  that  this  cannot  Inr  «lone.  We  may  tr\'  the  exjKriment  again — imlcrd 
we  are  likely  to  tr>'  it  again."  Gkanimis  in  Bee  Culture^  Vol.  V).  No.  1,  to  7: 
January -July,  1917. 

191K  L.  V.  Pranck.  Round  canvaw  tent,  double  walU,  4  feet  in  diameter.  7  feet 
high  at  i>eak  with  alKXit  K  inches  ft|>ace  between  the  canvas  walls.  A  nucleus. 
(t>ntaining  workers,  dronex  and  a  five  day  okl  virgin  queen  was  placed  in  the  tent 
and  o^McTX'ationft  taken.  No  natural,  mating  flights  occurred.  The  Vtrfin 
a|»|iearnl  to  fly  naturally  in  the  tent,  returning  unaided  to  the  hive,  when 
remove*l  from  the  rudetts  ami  thrown  into  the  air.  The  drones  a|>|ieared  to  fly 
naturally,  mon*  ^«>  at  first  than  after  M'X'tTal  days  (Confinement  in  the  tent. 
The  queen  faileil  to  mate.  Tem|MTature  rangetl  fnmi  fV4  degrees  P.  to 92  degree* 
P.     Siirme  n.  s.  Vol.  49.     No.  12^.  January  17.  1919. 

1920  Olio.  H.  HlHHoi*.     Two  methods  used  as  in  the  |Mist. 

1 .  "yuifn  ami  dnme  hel«l  in  )uxta|KKition  and  the  extension  f»f  the  drone's  organs 
brought  uUwit  by  |>rei»sure  on  the  al)domt*n." 

2.  "The  M*minal  fluid  <if  the  drone  was  dissecte*!  out  and  injectnl  with  a  jiijiette 
intci  th«-  <ifgan  «»f  th«-  <|ueeii."  No  siui^-Nsful  mating**.  Jour.  Exp.  Zed.  HI; 
No.  2.   Aug  J».  nrjfl.  ,.ages22.%  2fMV.   •Jrt7  2Sli 

Hfjl  P  \V  I.  Si  miI-.n  .Mating  qiieitis  Mim-NsfulK  with  srln  tnl  drones  on  iKuk 
Mamf.  l-ikt  Ontarit»      (iUanings  tn  Hrr  CuHufe,  |H.   HIV  K2.  717  7IH.  Mrjl 


CiiAiKMAN  Padimm  K  Thf  iicxt  ]Ki\n*T  is  by  Dr.  j  H  Merrill.  I>r. 
TaiM|iiary  will  r^ail  tin*  ftaitcr 

FURTHER  NOTES  ON  THE  VALUE  OF  WINTER  PROTECTION 

FOR  BEES' 

H\    I     M     Ml  MMtl  I  .  Af^uirii! 

For  the  |»i4st  ihrif  \rars  an  cx|»fnmrijt  has  iKt-ii  cjirnol  «in  at  the 
Katwis  Stall-  A^runiltural  Collcn^-  t«»  drtrnnuie  ihr  Inst  moth<Kl  of 
wuitrnii^:  Ut*s      The  n»sults  of  the  fii^t  two  > ears'  work  wen*  publisUictI 

'(  •»tjtr:'' i!:«in  \"  <d.  fT«»f;i  \\:\  llnti»«n«»I«»>''i  ,»I  I^il-»f.i»f »r\  .  KaiivaiN  ,^tate  Agri- 
tj.'ii  ••<  |if.fM*!  \f    IJl   «»<  \\xi  .\gTn  tiltiiral  MxjM  riTiirol  Sla!i«»« 
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in  the  Journal  op  Economic  Entomology,  Vol.  13,  No.  1,  pages  99  to 
111.  In  this  report  it  was  explained  that  two  series  of  hives  were  used 
in  this  experiment,  one  of  which  was  placed  in  the  open,  and  the  other 
was  placed  so  that  it  was  protected  by  a  dense  windbreak.  In  each  set 
there  were  used  one  one-story  hive,  one  two-stOry  hSve,  and  another 
two-story  hive,  which  was  placed  in  a  packing  box  and  insulated  with 
leaves,  whereas  the  one-story  hive  and  the  two-story  hive  were  left 
unpacked. 

As  a  standard  of  what  constitutes  good  wintering,  it  was  decided  that 
that  colony  which  possessed  the  greatest  number  of  bees  at  the  beginning 
of  the  honey  flow  was  the  one  which  had  wintered  best.  In  the  fall  of 
the  year,  and  again  in  the  spring,  by  a  system  of  weighing,  and  allowing 
5000  bees  to  a  pound,  it  was  possible  to  very  closely  approximate  the 
total  nimiber  of  bees  in  a  colony  and  the  amount  of  honey  both  in  the 
fall  and  in  the  spring.  The  results  for  the  first  two  year's  work  con- 
clusively showed  that  a  two-story  hive  gave  better  wintering  results 
than  a  one-story  hive.  Since  this  was  due  to  a  greater  depth,  making 
it  possible  to  leave  more  honey,  and  also  provide  room  for  clustering  and 
spring  brood  rearing,  then,  for  the  same  reason,  a  larger  and  deeper 
hiv/B  would  be  preferred  even  to  a  two-story  hive,  because  it  would  have 
the  extra  room  and  depth  in  one  set  of  frames.  It  was  also  shown  that 
the  difference  between  a  packed  and  an  unpacked  colony  was  repre- 
sented by  about  25000  bees,  or  five  pounds.  With  bees  selling  at  $2.50 
a  pound,  this  would  mean  $12.50  saved  by  using  the  packing.  The  wind- 
break was  shown  to  make  a  difference  with  the  tmpacked  colonies  of 
about  2500  bees.  With  the  packed  colony,  however,  the  windbreak 
was  not  as  valuable,  showing  that  if  a  windbreak  was  not  available, 
packing,  to  a  large  extent,  would  take  its  place. 

Ordinarily,  in  the  vicinity  of  Manhattan,  Kansas,  the  elms  begin 
blooming  about  the  second  week  in  March,  followed  by  the  soft  maples, 
after  which  other  spring  flowers,  that  is,  fruit  bloom,  etc.,  appear. 
Usually  it  would  be  necessary  to  leave  only  stores  enough  in  the  hive 
to  last  the  bees  until  April,  after  which  time,  unless  the  weather  is  un- 
favorable, the  bees  will  gather  sufficient  honey  for  spring  brood  rearing. 
The  spring  of  1920  was  very  cold  and  unfavorable.  On  the  5th  day  of 
April,  the  temperature  at  Manhattan  dropped  to  five  degrees  above  zero, 
killing  not  only  the  flowers  which  had  already  appeared,  but  so  seriously 
injuring  the  buds  as  to  prevent  the  later  flowers  from  appearing.  Con- 
sequently, the  bees  were  obliged  to  subsist  almost  entirely  on  honey 
which  was  left  in  the  hive  in  the  fall. 

The  bees  were  put  into  winter  quarters  on  October  4th,  1919,  and  the 
number  of  bees  and  amount  of  honey  in  each  colony  was  computed. 
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During;  the  winter,  as  each  colony  rested  on  a  platform  scale,  daily 
weiijhts  were  recorded.  On  the  llHh  of  *\!a>'.  the  fiackin^  was  removed 
from  the  hi\'es  and  the  number  of  bees  and  the  amount  of  honey  in  each 
hive  was  a^ain  computed.  The  HHh  of  \!ay  is  two  weeks  later  than  the 
date  when  the  spring  weights  were  taken  in  1919.  and  if  the  queens  had 
been  layin>^  liOiH)  e^RS  a  day.  the  colonies  should  have  each  had  42,00(9 
more  bees  this  year  at  the  time  of  weighinj^  than  during  1919. 

The  results  of  the  spring  weighings  in  1920  differed  in  a  great  many 
resfxjcts  from  the  preceding  years,  and  at  first  glance  apfx^arod  to  be 
unexplainable.  However,  as  will  be  mentioned  later,  an  examination 
of  the  weights  taken  daily  very  satisfactorily  explained  the  scemini; 
differences.  As  in  the  previous  years,  the  two-stor\'  hive  and  the 
packed  hive  in  the  open  were  found  to  be  far  superior  to  the  one-stor>' 
unjiacked  hive.  Also  the  windbreak  was  shown  to  be  ven'  valtiable. 
as  the  colonies,  with  the  exception  of  the  iiacked  colonies  in  the  wind- 
break, wert'  far  sujxTior  to  the  similar  colonies  in  the  open.  The  most 
suqmsing  discovery  was  that  the  ]iacked  colony  had  not  gained  as 
many  bees  as  the  unf^acked  colony.  This  was  at  first  very  disconcertuiK. 
but  upon  turning  to  the  record  can!  which  contained  the  daily  weights 
taken  of  these  colonies,  it  was  found  that  on  the  19th  (if  April,  the  packed 
cjolony  hail  (ximpletely  exhausted  its  winter  stores,  and  from  that  time 
until  the  19th  of  May  the  Ixxrs  u-cre  oblige<l  to  subsist  on  what  few  flowers 
they  could  find.  The  one-ston*  unpacked  hive  hail  lK»en  able  to  con- 
tinue making  its  gains,  due  to  the  fact  that  on  the  19th  day  of  May  it 
still  had  a  ctMisiderable  amount  r»f  stores  left  in  the  hive.  Similar  cniuU- 
tions  were  found  with  the  iiacked  a^lony  in  tht-  o|)en.  It  hail  gained 
over  wliat  it  had  m  tlu*  fall.  Init  in  no  way  was  this  gain  c*qual  to  that  made 
by  this  siime  o)lony  during  the  firevious  years  In  191H-1919.  the 
one-stor>'  unfxicked  hive  in  the  windbreak  gaine<l  'MA  bees,  while  the 
fiarked  hive  in  the  windbreak  gaineti  24.S44.  but  during  1919-1920  the 
onc'-story  uni>arki*<l  !iivc  in  the  windbn^ak  gaimnl  lO.fNN).  while  the 
f)ackc«i  hive  similarly  placxxl  gained  only  UliU).  In  19IS  1919  the  two- 
«tor>'  hive  in  the  windbn*ak  gained  .Mi:Ml.  whtTeas  in  1919  1920  it  gained 
M2:>  In  19IS  1919  the  imrketl  hive  had  24:j:il  more  U«es  than  the 
unijackixl  hive.  Imt  in  191!)  1920  it  hm\  lUttlO  less.  Had  it  not  l)cen  for 
thf  fact  llial  daily  reo»rds  of  the  changes  <if  wtnghls  wen*  kept,  these 
refcults  wfHild  liavf  Invn  viTy  hanl  to  aixxiunt  for.  and  the  general 
o|iini(»n  that  |jarking  was  not  always  of  value  would  have  In^en  justified, 
(hi  the  19th  of  May.  the  un|iacked  hive  had  five  frames  of  bniod,  whereas 
the  |>arki*<l  hivt-  had  <»!ily  al¥»ut  three,  vet  to  all  <»rdinary  apfiearanoes, 
the  (lacked  hivi-  was  a  go<Hl.  stnmg  one*  <in  the  19th  of  Mav.  and  to  a 
casual  <ili«iT\'er  it  wtnild  ap|K*ar  that  ihev  hail  winti^red  well      However, 
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when  the  &ct  is  taken  into  consideration  that  dtiring  the  fall  and  the 
spring  of  the  previous  year  this  colony  gained  24844  bees,  and  this  year 
it  only  gained  3700,  it  can  be  seen  that  something  was  radically  wrong. 
A  clue  to  this  condition  is  found  in  the  fact  that  the  one-story  unpacked 
hive  had  five  frames  of  brood,  while  the  packed  colony  had  only  three. 
This  would  account  for  the  weakened  condition  of  the  hive.  It  is  a 
well  known  fact  that  when  the  honey  flow  stops,  most  queens  cease 
brood-rearing,  or  at  least  let  up  in  the  nimiber  of  eggs  deposited.  Prom 
the  results  obtained  this  year,  we  see  that  a  very  similar  condition  is 
brought  about  in  the  hive  when  the  stores  are  becoming  exhausted. 
The  queen  slows  up  in  her  egg-laying  to  such  an  extent  as  to  greatly 
weaken  the  colony,  yet  not  enough  but  what  it  will  appear  to  the  casual 
observer  to  have  wintered  satisfactorily.  If  the  honey  flow  should 
begin  early  enough,  this  colony  will  then  go  ahead  and  develop  into  a 
strong  colony  before  the  season  is  over.  However,  the  opportiuiity  of 
gathering  a  large  surplus  that  year  has  been  lost,  becatise  the  colony 
would  not  be  ready  at  the  time  the  honey  flow  began.  As  an  indication 
of  the  amount  of  food  that  the  bees  consiuned  during  the  winter  of 
1919-1920,  it  might  be  stated  that  one  colony  between  October  4th  and 
May  19th  consumed  52^  pounds  of  honey,  six  pounds  of  sugar,  and  two 
Langstroth  frames  partially  filled  with  honey.  When  the  difference 
between  the  packed  hives  and  the  unpacked  hives  is  taken  into  considera- 
tion for  the  first  two  years,  then  it  would  be  a  mere  matter  of  arithmeti- 
cal computation  to  obtain  the  nimiber  of  bees  that  would  have  been  in 
the  packed  colonies  this  year  had  they  been  as  well  provided  with  stores 
as  the  unpacked  hives. 

Some  valuable  lessons  may  be  drawn  from  the  results  obtained  in  the 
spring  weighings,  among  which  are:  (1)  When  a  colony  has  insufficient 
stores,  even  though  it  may  appear  to  winter  well,  it  will  not  be  up  to  its 
full  strength  at  the  beginning  of  the  honey  flow,  owing  to  the  fact  that 
the  queen  ceases  brood-rearing  when  stores  in  the  hives  are  becoming 
scarce;  (2)  it  emphasizes  the  fact  that  although  packing  is  very  valuable, 
too  much  emphasis  should  not  be  placed  on  this  feature  alone,  and  (3) 
the  windbreak  was  again  found  to  make  a  great  difference  in  the  niunber 
of  bees  in  each  colony  at  the  beginning  of  the  honey  flow,  but,  as  before, 
this  result  was  not  as  noticeable  in  the  packed  hives  as  in  the  unpacked 
hives. 

When  considering  the  question  of  wintering  bees,  too  much  emphasis 
should  not  be  placed  on  any  one  feature  alone.  We  know  that  we  must 
have  a  large  nimiber  of  young  bees;  that  we  must  have  plenty  of  stores, 
and  also  that  if  we  can  give  our  bees  the  added  value  of  a  windbreak 
and  winter  protection,  it  will  well  repay  us.  but  no  beekeeper  should 
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rely  on  any  one  of  these  factors  alone  and  expect  to  jjet  the  ven*  best 
results.     They  are  all  neccssar>'. 


Chairman  Paddock:    The  next  imjKT  on  the  program  is  by  Frank 
C.  Pelletl. 


SOME  BEEKEEPING  PROBLEMS  FOR  EXPERIMENT  STATIONS 

By  Fkank  C.  F*kllktt,  llamUtan,  IlL 

The  experiment  stations  are  justly  entitled  to  a  larjje  share  of  the 
credit  for  the  jn"eat  advancement  of  a>n*iculture  during  the  past  few 
years.  Unfortunately,  as  yet.  few  stations  rea>jjnize  the  problems  of 
the  honey  producer  as  of  sufficient  imix)rtance  to  engaRe  their  serious 
attention.  Iowa  and  Texas  are  the  two  outstanding  exceptions,  for 
in  these  two  states  full  time  men  are  <levoting  their  undivided  attention 
to  research  work.  However,  in  both  cases,  the  work  is  new,  and  sufficient 
time  has  not  yet  elapsed  to  get  far  with  the  problems  at  hand.  In 
several  other  states  some  research  work  is  under  way  in  charge  of  the 
entomologist  or  of  some  one  on  the  staff  who  devotes  a  |)ortion  of  his 
time  to  beekeeping 

For  the  most  jmrt  the  pn)gress  of  apiculture  is  to  be  credited  to  the 
work  of  enthusiastic  l>eekeei)ers  who  liave  made  accidental  dis- 
a)veries  and  to  Wfll  traine<l  mt-n  wlio  have  taken  up  Ixxrkeeping  as  a 
hobljy  Thr  results  obtaine<l  by  the  staff  of  the  Duri^au  of  Entomology 
of  the  r.  S  I)fi>{4rlmenl  <»f  Agriculture,  in  their  wintering  exfK'riments 
and  in  their  n-searrh  work  on  l)ee  diseases,  would  surely  indicate  that 
beekeeping  offers  a  pmmising  fieUl 

Sincx*  Invkeeping  is  now  nnxMving  nv^w  favorable  nolicx*  fn>m  the 
collegia  of  agncultun-  an<l  stale  exjK'rimenl  stations,  as  evidencwi  by 
the  fart  that  in  more  than  thirty  stales  some  work  in  l>eekeei>ing  is 
now  under  way.  it  may  Ik*  an  op|)ortune  time  to  j>oinl  mil  a  few  of  the 
prr>blems  which  might  jirofilably  \h.*  undertaken 

The  two  pn»blnns  which  have  ntvive*!  llu-  m«>sl  attention,  wintering 
and  Ikv  <liS4»as4^.  nu'iv  U*  menliom*<l  While  much  has  lKt»n  learned 
cf>ncx*nnng  tlie  activities  <»f  the  In^es  in  winter  and  the  fundamentals 
that  must  U*  o!>vr\'eil.  there  is  still  a  lack  *>f  such  information  as  will 
enable  the  avenige  lieekef]>er  to  apply  ihev  ])nnciples  lo  his  specific 
cf>nditi<»ns  In  e\ery  stale  it  should  Ik-  jmssible  to  give  the  enquiring 
InvkeeiKT  definite  int«»nnatiM!i  as  to  the  best  inelhtMl  iA  wintering  in 
his  ju'irticular  Lnahty  K/uisiis  is  just  now  making  anattetnpl  to  work 
out  this  information  for  the  l>eemen  within  her  lK>rders 
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We  owe  much  of  our  information  relating  to  the  cause  of  larval 
diseases  of  the  bees  and  their  treatment  to  the  Bureau  of  Entomology, 
although  valuable  information  concerning  the  treatment  was  worked  out 
by  practical  beekeepers.  This  knowledge  came  just  in  time  to  save  the 
industry.  There  are,  however,  apparently,  several  diseases  of  the  adult 
bee  which  at  times  cause  heavy  losses.  We  do  not  know,  as  yet,  whether 
there  be  one  or  two,  or  a  dozen  of  these  diseases,  nor  do  we  know  the 
cause.     There  is  room  for  much  work  in  this  direction. 

Some  Practical  Questions 

In  the  sixties  much  interest  was  aroused  in  the  possibility  of  securing 
a  better  race  of  bees  than  the  black  bees  then  common  in  this  country. 
The  Italians  were  imported  and  given  much  attention  on  the  part  of  the 
bee  magazines  and  the  leaders  in  the  beekeeping  field.  They  proved 
to  be  much  superior  to  the  others  and  have  been  gradually  replacing 
them  since  that  time.  For  a  niunber  of  years  this  interest  in  new  races 
of  bees  continued  and  several  men  made  long  journeys  to  Europe  or 
Asia  in  search  for  better  bees.  Cyprians,  Egyptians,  Caucasians, 
Camiolans  and  several  others  have  been  brought  to  this  cotmtry  at 
one  time  or  another  and  given  a  limited  trial.  Perhaps  the  general 
introduction  of  these  bees  into  the  apiaries  of  the  country,  where  they 
were  left  to  chance  in  most  cases,  may  be  a  sufficient  trial.  It  would 
seem,  however,  that  it  might  be  quite  possible  that  the  best  race  of 
bees  for  California  would  not  prove  equal  to  some  other  for  New  Eng- 
land. There  are  several  varieties  of  the  honeybee  which  should  be  given 
an  extensive  trial  under  different  climatic  conditions  to  ascertain  their 
possible  value  for  America. 

The  problem  of  improving  our  best  strains  by  selection  and  breeding 
should  receive  serious  attention.  One  season,  in  the  writer's  apiar>% 
there  was  a  colony  of  Italians  that  continued  to  store  surplus  honey 
during  a  period  of  dearth  when  the  rest  of  the  apiar>'  was  doing  little 
and  some  colonies  were  requiring  feed  to  keep  them  from  starvation. 
These  bees  were  found  to  be  working  freely  on  a  field  of  red  clover  near 
by.  The  tongues  of  bees  from  this  colony  were  found  on  measurement 
to  be  slightly  longer  than  any  others  in  the  yard.  Whether  or  not  this 
fact  explained  the  greater  prosperity  of  the  colony,  it  continued  for  a 
period  of  three  successive  simimers  to  store  far  more  honey  than  any 
other  in  the  apiary.  The  control  of  male  parentage  and  the  influence 
of  the  male  parent  upon  the  honey  storing  proclivities  of  the  progeny 
may  well  receive  some  attention. 

The  cost  of  wax  production  to  the  bees  has  received  some  considera- 
tion from  time  to  time.    While  it  undoubtedly  requires  more  honey  imder 
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some  conditions  to  produce  a  {xnind  of  wax  than  is  required  under  others, 
the  results  so  far  obtained  have  shown  such  a  Rreat  variation  as  to  be  of 
little  value.  It  would  seem  to  be  well  worth  while  to  imdertake  an 
exhaustive  series  of  experiments  under  different  conditions  to  secure 
further  light  on  this  fxnnt. 

Conditions  that  control  nectar  secretion  are,  perhaps^  jtist  now, 
attracting  more  attention  than  any  other.  Too  often  the  beekeeper 
looks  forward  to  a  bountiful  har>'est  when  he  sees  that  an  abundant  bloom 
is  assured,  only  to  be  disap|X)inted.  Last  fall  the  Dadant  bees  were 
moved  for  a  long  distance  to  the  fields  of  Spanish  needle  which  bloomed 
profusely  Init  yielded  little  nectar.  At  the  Iowa  station,  some  work 
along  this  line  has  been  undertaken  and  two  bulletins  have  been  issued. 
However.  ver\'  little  is  known  on  this  problem  which  is  of  first  import- 
ance to  the  l)eekeei)er.  The  im|x>rtance  of  the  project  certainly  justifies 
intensive  exixriments  in  an  effort  to  ascertain  the  {>articular  factors 
which  determine  the  flow  of  nectar.  Enough  is  known  to  make  it 
apfiarent  that  these  var>'  with  different  plants. 

In  some  sections,  notably  in  the  ApfMilachiaila  River  region  of  Florida 
and  the  Uvalde  region  in  Texas,  there  arc  times  when  there  is  a  shortage 
of  natural  ixJlen.  At  such  times  the  iK-ekeeiJer  finds  it  hani  to  Iniild 
up  his  colonies  in  prefiaration  for  the  honeyflow  and  sometimes  even  to 
kcej)  them  alive.  BeekeeixTs  generally  have  an  impressicm  that  r>'e 
meal  or  .similar  sul>stances  will  serve  as  a  substitute  for  ix>Ilen.  Th<i«e 
who  shcnild  Ik*  in  a  iiosition  to  know,  however,  state  that  these  are  of 
no  value  m  the  liees  and  may  even  Ih»  injurious.  A  airi'ful  study  of  this 
whole  pn»blfm  l(M»king  lowani  finding  some  way  to  efuihle  the  beekfefier 
to  meet  sueli  o»nditions  wrtuld  Ik*  exlmnely  vuhialtle. 

A  very  l«»ng  list  of  prol)lems  might  U*  *>uthne<!.  but  the  fact  is  lluit  we 
know  ver\'  little  uImiuI  Ufs  as  yet.  and  one  does  not  go  far  in  any  direc- 
ti<»n  until  lie  meets  a  c|uestit»n  mark.  Herause  so  few  tniiniHl  men  have 
iHttune  imen-sle<l  in  the  snl)jeet.  «>ur  knowle<!ge  of  (H{ui|inH*nt  and 
nuiiuiguneiit  IS  far  in  a<lvaiux*  of  t»ur  kimwletlge  of  fuixkunentals. 
With  more  than  thirty  insiitulions  taking  an  inlensi  we  nuiy  exjKvl 
that  nian>  ••!  thev-  |Kr]»lexilies  will  Ik*  explaint*<! 


Mk  C  O  Smith  I  would  like  to  ask  if  then*  has  ever  Ihimi  any 
effort  lo  a-sivrtain  the  o»st  to  the  l>ee  of  rijieninj:  I  lie  honev  ' 

Mk    Vi  lu  11       \<»t  v»  far  as  I  know 

(*ll.MkM.\.s  l*.M»lMM  K  We  will  pn»eee<|  witli  tlie  next  i>ii]KT.  which  is 
the  f'.r^l  nuniU-r  in  the  s\nii>osiuin  on  foul  bnwul  and  is  by  Mr.  S.  B. 
Fraiker 
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STOPPING  THE  DISTRIBUTION  OF  AMERICAN  FOUL  BROOD 

AT  ITS  SOURCE 

By  S.  B.  Pracker,  Madison,  Wis. 

The  danger  of  the  introduction  of  diseased  material  into  clean  territory 
has  been  well  recognized  in  the  case  of  all  animal  and  plant  diseases. 
For  some  reason  it  seems  to  have  been  given  less  attention  in  the  case 
of  bee  diseases  than  of  insect  pests  and  live  stock  troubles.  Thus  far 
the  only  attempts  which  have  been  made,  except  in  one  or  two  states, 
to  control  the  movement  of  apiary  material  which  may  be  infected  but 
is  not  known  to  be,  are  in  the  nature  of  inter-state  quarantines.  The 
failure  of  the  latter,  in  the  case  of  the  distribution  of  bee  diseases,  is 
notorious,  and  is  due  almost  entirely  to  the  manner  in  which  bees  and 
bee  supplies  may  be  shipped  and  moved  about  freely  inside  of  state 
limits  without  restriction.  Unless  employees  of  transportation  com- 
panies develop  the  habit  of  looking  for  inspection  certificates  or  permit 
tags  of  some  kind  in  every  case  where  bees  are  moved  or  shipped,  they 
cannot  be  expected  to  be  particularly  careful  when  the  movement  is 
inter-state. 

This  matter  has  been  brought  with  particular  emphasis  to  the  writer's 
mind  recently  by  a  couple  of  incidents.  One  was  the  story  of  a  certain 
county  in  one  of  the  Mississippi  Valley  states  in  which  an  area  cleanup 
campaign  had  been  attempted,  based  more  on  the  cooperation  of  the 
beekeepers  than  legal  authority  in  that  particular  state.  Great  progress 
was  made  in  freeing  the  county  from  bee  diseases  in  two  years,  but  in 
the  spring  of  the  third  year  a  large  heavily  infected  apiary  moved  into 
the  center  of  the  county.  For  various  reasons  no  further  work  was 
done  in  this  area  and  the  inspector  who  had  been  in  charge  of  the  area 
cleanup,  states  that  the  county  is  probably  in  as  bad  shape  now  as  when 
the  cleanup  was  b^[un. 

The  other  incident  related  to  the  control  of  tuberculosis  in  live  stock, 
in  which  the  county  cleanup  method  is  also  being  attempted.  Accord- 
ing to  one  of  the  representatives  of  the  U.  S.  Bureau  of  Animal  Industr>' 
that  Bureau  is  refusing  to  cooperate  in  the  area  cleanup  of  tuberculosis 
as  long  as  the  unrestricted  movement  of  cattle  to  and  fro  across  state  and 
across  county  lines  is  continued.  If  the  necessity  for  the  regulation  for  the 
movement  of  material  subject  to  infection  is  apparent  in  the  case  of 
bovine  tuberculosis,  it  must  be  doubly  so  in  the  case  of  foul  brood  in 
apiaries,  for  tuberculosis  is  not,  according  to  the  veterinarians,  dis- 
tributed to  any  extent  through  the  air,  and  does  not  spread  from  one 
herd  to  another  in  adjoining  fields  unless  they  are  nosing  along  the  same 
fence. 
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Under  the  area  cleanup  system  c^f  fdulhrood  control,  as  shown  in 
|)ai)ers  published  elsewhere,  from  thirty-three  to  sixty-six  percent,  of  all 
the  diseased  apiaries  in  a  county  clean  up  a)mplelely  the  first  season. 
Something;  over  one-half  of  the  others  free  their  apiaries  from  the  last 
traces  of  disease  during  the  second  season,  and  the  few  remaining  require 
somewhat  drastic  action  on  the  i>art  of  the  ins[xrctors  during  the  third. 
In  the  meantime  clean  apiaries  do  not  in  our  exi)erience  acquire  infection 
in  any  appreciable  numbers  during  an  area  cleanu[)  cam|>aign. 

Practically  ever>'  state  apiar\-  inspection  law  prohibits,  as  that  of 
Wisconsin  did  for  over  twenty  years,  the  movement  of  material  which 
the  l)eekeei)er  kn(»ws  to  Ix?  infected.  Directly  in  the  face  of  this  pmvi- 
sion.  however.  American  foul  brtxxl  has  sf)rcad  fn)m  state  to  state  and 
county  to  county  until  the  serious  comlition  which  is  facing  all  the  ujjpcr 
Mississippi  Valley  states  has  develo|xjd.  With  these  regulations  in 
force.  .T)  to  4.")  \ycr  cent,  of  the  apiaries  in  Jeflerson.  Milwaukee,  Manito- 
woc. Calumet,  and  F)ane  countii^s.  Wisconsin,  became  infected  with 
Ameriain  foul  brcMKl.  At  the  same  time  an  even  more  serious  situation 
develo|K*<l  in  three  (»r  four  aninlies  northwest  of  Milwaukee,  and  along 
the  Wis^xmsin  river  in  Richland  and  Sauk  counties.  In  fiarts  of  these 
an*as  Ufkeeping  has  liwn  practically  aliandoned  as  a  result  of  the  losses 
fn>m  disease 

When  tlu-  Wisconsin  apiary  insjiection  law  was  ru^'ritten  in  1919.  the 
pn>blem  (»f  ctmtn>lling  the  tnins]M»rtation  of  disc^astnl  apiaries  was  ven* 
clearly  in  niin<l  It  was  not  felt  practicable  to  rt*quire  an  inspection 
certtfiiatf  for  the  mcjvtirenl  of  all  us^ul  a])iary  material  atul  all  l>ees  in 
the  state  The  exi)ens4'  of  S4*nding  ins|H'etors  to  all  |>arts  of  the  state, 
in  case*  Ints  are  to  U-  moved  rmly  short  distances  <  r  f n  m <  ne  j)oint  to 
another  in  heavily  infected  territory',  would  l>e  disprofxirtionately 
ex|H-nsivc  At  the  same  time  it  set*mi»<l  to  \k*  umlesirable  to  attempt 
to  han<llf  the  pn^blem  by  means  of  regulations  which  would  sjwcify 
that  Ufs  c<nild  Ik-  niovitl  either  (a)  less  than  six  miles  or  (b)  within  the 
same  c<»iint\ .  or  some  pn»vision  of  that  kind  l)eaiuse  of  the  fact  that  such 
a  rev:ul:itiMH  wouUl  Ik- as  impracticable  to  cnforix*  as  tlie  old  one 

Thf  nuth<Kl  finally  xigree<l  on  by  the  memlK*rs  of  the-  State  Heekeei)ers* 
Ass^Hiation  who  intcn^stt**!  theniM-lves  in  this  pn»blein.  and  by  the  State 
Deiwirtment  of  Agntiilture,  was  that  of  ntjuiring  a  fjermit  from  the  state 
ins|Hutor  in  ordrr  to  sell,  give  away,  or  move  Ik^cs  or  usetl  Ijces  su|)f)lies 
umliT  an\  circuinstances  The  apiar>'  insiH*ct«»r  was  then  given  fiower 
to  rt'fusc  to  issiu-  s\\ch  in-nnits  wlienever  there  seeme<l  ilanger  of  the 
di<tnbulion  <»f  diseaM-  or  until  it  was  detennined  by  insjKvtion  that  the 
«pU4r>  or  materuil  was  fn*e  fnim  disease.  This  n»gulation  applies  to 
transfiortation  ctimjjantes  as  well  as  to  lHx*kee])ers  f 
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Application  blanks  were  devised,  making  request  for  certain  informa- 
tion in  regard  to  the  material  to  be  moved.  These  were  rather  widely 
distributed  throughout  the  state  to  officers  of  the  county  associations  and 
to  beekeepers  who  were  likely  to  desire  to  move  bees.  When  an  appli- 
cation is  received,  either  the  permit  is  immediately  granted  and  sent  by 
return  mail,  or  the  application  is  referred  to  a  local  inspector  who  makes 
an  examination  of  the  apiary. 

The  regulation  has  now  been  in  force  for  eighteen  months.  During 
1920,  420  applications  have  been  received,  of  which  26  came  from  bee- 
keepers in  southern  states  who  desire  to  ship  package  bees  to  Wisconsin 
under  the  federal  postal  regulations,  inspectors  being  lacking  in  their 
respective  states.  These  were  granted  for  the  one  season  of  1920,  but 
all  states  who  engage  in  shipping  bees,  except  Alabama,  have  now  ar- 
ranged for  inspection  for  1921.  Of  the  remaining  394  which  were  from 
Wisconsin  beekeepers,  all  were  granted  except  six  which  were  refused 
on  accotmt  of  the  serious  danger  of  the  distribution  of  the  disease,  two 
withheld  for  some  months  pending  treatment  and  re-inspection,  and  five 
withdrawn  by  the  applicant. 

These  figures  are  particularly  interesting  from  a  practical  standpoint, 
as  of  coiu-se  no  information  could  be  secured  in  advance  in  regard  to  the 
magnitude  of  the  problem  of  controlling  local  movements  of  apiary 
material.  We  now  know  that  if  the  clerical  and  inspection  staffs  are 
organized  in  such  a  way  that  from  450  to  600  applications  can  be  handled 
per  year,  about  one-half  of  them  coming  in  between  March  15  and  June 
15,  the  problem  can  be  handled  satisfactorily. 

In  Wisconsin  permits  are  granted  immediately  upon  receipt  of  the 
application  in  the  following  cases:  (a)  Apiaries  in  clean  or  moderately 
clean  territory  which  have  been  inspected  and  fotmd  free  from  disease 
within  the  past  twelve  months;  (b)  apiaries  in  heavily  infected  territory 
which  have  been  inspected  during  the  same  season  and  found  free  from 
disease;  (c)  regardless  of  disease  conditions,  if  the  movement  is  to  be 
less  than  three  or  four  miles ;  (e)  for  the  shipment  of  old  comb  to  founda- 
tion factories  in  tight  containers  during  December,  January,  February, 
and  March. 

Outside  of  these  classes  special  inspections  are  made.  The  latter 
have  been  such  a  small  porportion  of  the  total,  however,  that  the  total 
cost  of  making  special  inspections  has  been  about  $234.60,  while  the 
total  cost  of  handling  the  clerical  work  has  been  even  less.  The  number 
of  applications  from  apiaries  which  were  inspected  during  the  season, 
either  as  a  result  of  special  application  or  in  the  regular  course  of  inspec- 
tion, was  165. 


130  JOURNAL  or  BCONOMIC  SNTOMOLOCY  |Vol.  14 

The  distance  in  many  cases  was  small,  about  half  the  applications 
covering  distances  of  less  than  five  miles.  If  we  omit  the  record  of  one 
apiar>'  which  was  moved  to  California,  another  sent  to  Pennsylvania, 
and  the  shipments  of  comb  to  southern  Illinois,  the  average  distance 
was  32.4  miles  per  application.  The  average  ntmiber  of  colonies  to  be 
moved  was  IS.  and  the  average  size  of  the  apiary  from  which  the  material 
came  was  52.  These  figures  are  surprisingly  high  when  it  is  recalled 
that  the  average  Wisconsin  apiar>'  contains  16  colonies  but  this  is  due 
to  the  large  nimiber  of  permits  issue<i  to  commercial  apiaries  for  the 
usual  spring  and  fall  transportation  between  outyards  and  the  wintering 
location. 

The  support  of  the  regulations  on  the  {lart  of  the  average  beekeeper 
has  been  suqmsingly  encouraging.  Occasionally  delays,  caused  by  the 
loss  of  applications  or  permits  in  the  mails  and  similar  incidents,  ha\-e 
caused  inconvenience,  and  in  at  least  two  cases  beekeeixrrs  have  suffered 
small  financial  sacrifices,  owing  to  their  desire  to  mo\T  material  within 
twenty-four  hours  and  the  ob\ious  impossibility  of  procuring  a  permit 
within  that  time.  In  one  of  these  cases  the  apiar>'  |m)ved  on  subsequent 
inspection  to  be  heavily  infected,  while  in  the  other  it  was  healthy. 

Blanket  fjcrmits  covering  more  than  one  sale  or  movement  have  been 
given  in  cmly  a  ver>'  fe\*'  cases.  These  are  to  beekeepers  who  make  a 
Inisiness  of  supplying  \xxs  and  equi|)ment,  as  well  as  producing  hone>'. 
This  is  not  an  extensive  business  in  Wisconsin  and  it  is  understood  that 
such  fxrrmits  for  the  sale  of  Xmxs  or  cjucens  will  never  Iw  given  except  in 
annually  ins|)ecte<l  apiaries  surnnimlwl  !)y  large  areas  of  clean  territory. 

The  ntHx^sity  of  making  sjjetTal  insjKX'tions  has  re<]uirod  the  develop- 
ment of  a  sfKiial  staff  of  hxnl  insjiectors  of  whom  25  Imve  already  been 
api)ointc<l.  The  usual  mcthoci  is  tlrnt  the  cxjunty  liwkeeijers*  asscK*tation 
nxximmends  three  of  its  memlnrrs,  who  then  take  a  civil  scr\nce  examina* 
tioii  in  which  the  jirimary  weight  is  given  to  exix'riencr  and  training. 
In  most  c-asc^  the  deirtirtment  has  Ixvn  fortunate  in  scx'uring  men  whoM 
apiaries  have  lieen  infeete<l  with  -♦Vmeri(Tin  Uai\  Imnxl  ami  who  ha\*e 
KU(xx-ssfiilly  (*leane<l  it  up  Many  of  thes*'  omnty  insfHVlors  arc  em- 
ploy(*<l  only  a  <kiy  or  two  each  season  and  five  had  no  work  at  all  during 
19211 

We  may  (^»iulu<le  !»y  xmswering  one  (juestion  which  is  always  a  matter 
of  interest.  luunely  wlmt  jjenvntage  of  the  actual  siiles  or  movements 
of  !»ees  dot's  the  dejiartnient  n*ach '  In  order  to  delennine  this  fxiint 
and  assist  in  the  adnunistmtion  of  these  provisions,  a  statT  of  alxmt  200 
volunitt-r  corri*sjM»n<Ienls  has  lieen  develofiiHl  who  n'i>ort  all  movements 
of  apuirv  nmteruil  of  winch  they  hear  in  their  resi>eclive  neigh!>orhoo<ls. 
Dunn^'  l!ie  sia.s«»n.  mil  <if  \')i)  rejiorts.  it  was  found  that  all  !mt  S  or  10 
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of  the  beekeepers  who  were  reported  selling  or  moving  bees  had  permits. 
The  remainder  were  warned  and,  in  case  any  damage  resulted  to  nearby 
beekeepers,  prosecuted  and  fined. 

After  one  season's  administration  of  the  control  of  bee  disease  by 
stopping  such  distribution  at  its  soiu^ce,  namely,  the  infected  apiary,  the 
beekeepers  show  no  desire  to  retiun  to  the  former  free  movement  of 
infected  and  iminfected  material.  On  the  contrary,  there  are  many 
letters  on  file  in  the  office  indicating  that  beekeepers  whose  living  depends 
on  honey  production  feel  safe  for  the  first  time.  They  believe  that  even 
if  American  foul  brood  territory  is  within  a  dozen  miles,  the  regulation  of 
the  movements  of  bees  will  keep  the  disease  from  spreading  and  they 
hope  that  eventually  the  area  cleanup  method  of  control  will  eradicate 
it  completely. 

Chairman  Paddock:  We  will  have  all  of  the  papers  in  the  sym- 
postiun  before  the  discussion.    The  next  is  by  Dr.  M.  C.  Tanquary. 

LEGISLATION  FOR  CONTROL  OF  FOULBROOD 

By  M.  C.  Tanquary,  SUUe  Entomologist;   Chief,  Division  of  Entomology,  Agric.  Exp, 
Station,  CoUege  Station,  Texas 

I  do  not  know  in  just  what  way  the  program  committee  intended  for 
me  to  discuss  the  question  of  legislation  for  control  of  foulbrood.  But 
since  we  are  all  interested  in  the  control,  and  if  possible,  the  eradication 
of  bee  diseases  in  any  way  possible,  I  am  assuming  that  the  committee 
intended  that  I  should  discuss  the  part  that  legislation  might  play  in 
bringing  about  the  desired  end,  and  to  give  in  general  some  of  the 
important  points  that  should  be  embodied  in  legislation  for  this  purpose. 

I  wish  to  say  in  the  beginning,  that  the  statements  made  in  this  paper 
refer  only  to  American  foulbrood.  We  have  very  little  or  no  European 
foulbrood  to  contend  with  in  Texas,  and  therefore  I  think  it  advisable 
to  leave  the  discussion  of  any  special  legislation  referring  to  European 
foulbrood  to  those  states  in  which  that  disease  is  a  menace.  I  believe, 
however,  that  the  laws  should  be  so  worded  (and  in  ever>'  instance  I 
know  of  that  is  the  case)  that  the  person  in  charge  of  the  work  would 
have  authority  to  deal  with  all  bee  diseases. 

Relative  Merits  op  Educational  Methods  and  of  Regulatory 

Methods 

Through  correspondence  and  conversation  with  persons  interested  in 
this  subject  I  have  learned  that  there  are  in  general  two  methods  of 
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approach  that  are  advocated  for  foulbrood  control — the  one  beinK 
throiiKh  education  and  the  other  thnm^h  the  adoption  of  legal  measures 
for  the  amtrol  and  eradication  of  disease.  Some  advocate  chiefly  the 
one  and  some  chiefly  the  other.  The  ver>'  firm  belief  of  the  writer  is 
that  either  measure  without  the  help  of  the  other  will  be  a  failure. 
The  Reasons  for  this  lx?lief  are  fundamental.  Perha|)s  in  a  K^eat  many 
cases  educational  measures  mijjht  be  all  that  would  be  necessary*.  In 
other  words,  if  all  the  beekee|x?rs  are  made  to  understand  the  nature  of 
bee  diseases  and  to  know  the  jx)ssibilities  of  these  diseases  as  a  menace 
to  the  iKHjkeepinjj  industry',  they  would  be  only  too  glad  to  take  ad\-an- 
tage  of  this  knowledge  and  to  use  the  pmjxjf  meth(x!s  for  eliminating  or 
reducing  to  a  minimimi  all  loss  from  such  diseases  But  because  of 
certain  elements  which  go  to  make  up  the  sum  total  of  htmian  nature, 
there  will  always  Ik*  a  nimil)er  of  b)eekee|)ers  or  j^erhajis  I  should  say 
people  owning  bees,  who  either  ihnmgh  carelessness,  indifference,  or 
possi!)ly  thnmgh  the  iK>ssession  of  even  more  undesirable  traits  can  be 
handle*!  in  no  other  way  than  by  the  arm  of  the  law,  and  this  number 
will  always  l)e  large  enough  to  prevent  the  eradication  and  complete 
aintn)l  of  \)w  diseases  thnmgh  educational  methcnls  alone.  Even  this 
perhaps  comi>aratively  small  |)ercentage.  which  refuses  to  be  influenced 
by  e<lucational  mcth(Mls.  is  in  actual  practice  reduced  to  a  still  smaller 
percentage  !)y  the  knowle<lge  that  if  they  fail  to  he  aflfectwl  by  the 
tHlucali<»nal  doses,  a  still  slnmger  me<licine  may  1k»  administered  in  the 
form  of  legal  n impulsion 

As  to  ihc  eilucjilinnal  melhcHls  which  may  Ix?  us**<l.  I  would  say  that 
every  c<lurational  agency  which  can  Ik*  bnnight  to  lK*ar  u|x>n  the 
problem  should  Ik-  cniployctl.  svnh  as  onjrsts  m  In-ekeeping  in  Agri- 
cnjltunil  Colleges,  slate  and  omnty  iHikivjiers  associations,  extension 
!ser\uv.  fanners*  insiiiults.  sfiecial  sch<K)ls  in  iHt'keeping.  printe<l  re|XMt*. 
circulars.  Inillelins.  etc  ;  Inil  in  adililion  to  all  this,  and  I  lielievc  of 
even  gn-aler  iniiH>rtan(X'  than  all  this,  the  men  who  go  out  to  do  the  insf  Mic- 
tion work  aiifl  ct.nln»l  work  generally,  as  authorize<l  by  the  law.  should 
\x'  men  lhon»ughl\  OfmjH-tent  to  do  whatever  etlui^lional  work  is  neces- 
sary and  shmild  Ik*  men  who  woulcl  go  out  with  the  attitu<le  of  iMring 
fnencls  and  hel|Krs  of  the  !>eekeeixT  rather  than  with  the  attitude  of  one 
who  ^MKs  out  nuTelv  to  do  jKilicx*  ctmlrol  wtirk  Me  should  fall  l>ack 
UfMni  the  authontv  with  which  he  is  armed  !»y  law.  only  as  a  ver>-  last 
rectitirv.  Init  m  tiise  it  is  netx'ssary  to  attain  the  tlesind  end  he  should 
US4-  his  authontv  to  the  fullest  extent  The  methods  followed  will 
natunillv  dilTer  sinnewhal  with  the  <li!Terent  i)e<»ple  wh«»m  the  insjwctor 
mivts  It  tan  U*  seen  fntn  the  fon»g<»ing  that  the  ins|K*ctor  sliould  be 
not  only  a  man  c<iini>etenl  to  do  the  etluctitional  work,  but  he  should  be 
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a  man  who  is  actiially  interested  in  the  welfare  of  the  beekeepers.  He 
should  have  abundant  tact  to  get  along  with  all  sorts  and  conditions  of 
men.  and  courage  to  face  squarely  unpleasant  situations.  I  cannot 
emphasize  too  strongly  the  importance  of  the  right  qualifications  in  the 
men  who  are  sent  out  as  bee  inspectors,  because  upon  them  will  depend 
the  success  or  failure  of  any  method  that  is  used. 

Organization  for  Foulbrood  Control 

A  discussion  of  the  qualifications  of  a  bee  inspector  brings  up  the  point 
of  the  entire  organization  for  foulbrood  control  work.  Here  again  I 
find,  through  a  perusal  of  the  foulbrood  laws  of  most  of  the  states  that 
have  such  laws,  that  there  are  in  general  two  methods,  that  of  county 
organization  and  that  of  state  organization.  For  example,  in  a  munber 
of  states  the  county  commissioners  of  a  county  may,  upon  request  of  a 
certain  munber  of  beekeepers  within  the  county,  appoint  an  inspector 
and  deputies  to  inspect  the  bees  in  that  coimty.  In  one  state  such 
inspector  is  supposed  to  inspect  all  colonies  of  bees  in  that  coimty  be- 
tween May  1  and  June  15  of  each  year  and  is  to  receive  no  compensation 
except  such  as  may  be  contributed  by  interested  persons.  Such  a  con- 
dition of  affairs  of  course  reduces  the  matter  of  bee  inspection  and  disease 
control  to  a  farce.  There  are  a  munber  of  reasons  why  county  organiza- 
tion alone  is  unsatisfactory.  For  one,  in  probably  at  least  nine  cases 
out  of  ten  the  county  commissioners  would  not  be  able  to  judge  of  the 
qualifications  necessary  in  a  bee  inspector;  for  another,  such  an  arrange- 
ment hopelessly  ties  up  the  matter  of  bee  inspection  with  county  politics, 
for  another  in  many  counties  a  man  suitably  qualified  for  the  position 
would  not  be  available,  for  another  there  would  be  no  imifonnity  of 
procedure  among  the  counties  of  the  state,  and  for  still  another  there 
would  probably  always  be  coimties  in  which  there  would  be  no  inspector 
appointed,  but  which  would  contain  foulbrood  and  consequently  always 
be  a  menace  to  the  beekeeping  industry  in  the  rest  of  the  state. 

Taking  into  consideration  the  above  statements,  the  conclusion  is 
drawn  that  county  organization  is  boimd  to  be  ineffective  and  imsatis- 
factory. 

State  organization  is  more  desirable  for  the  following  reasons: 

1.  The  work  can  be  handled  more  imiformly,  more  effectively  and 
more  economically. 

2.  The  work  is  put  beyond  the  influence  of  local  politics. 

3.  The  position  of  inspector  is  made  a  much  more  important  one  and 
consequently  men  with  better  qualifications  are  attracted  to  it. 

4.  The  work  of  the  inspector  can  be  more  definitely  correlated  with 
educational  work  along  beekeeping  lines  being  done  in  the  state. 
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5.  The  su)^*stions  ^ven  by  a  state  insfxxrtor  are  almost  alwa\*s  given 
more  consideration  by  the  beekeeper  than  if  they  came  from  one  of  the 
lKX5kee|)er*s  nei>;hbors. 

6.  There  are  often  i)ersonaI  reasons  why  a  local  inspector  would 
hesitate  to  take  the  steps  which  he  would  realize  would  be  necessary  in 
order  to  clean  up  foulbrood  in  his  county.  Such  reasons  would  not 
be  present  in  the  case  of  the  state  ins|)ector. 

7.  By  means  of  a  state  on^anization  a  general  pnigram  extending  over 
a  period  of  years  could  be  map|K*<l  out,  looking  toward  state  wide 
eradication. 

In  some  cases  a  combination  of  local  ins{)ectors  working  with  the  state 
organization  may  be  used  to  advantage.  In  these  cases  the  local  inspec* 
tor  should  sen'e  especially  one  or  more  of  the  following  fnirposes. 

1 .  To  act  as  a  samt  to  detect  first  cnitlircaks  of  disease  in  his  territory. 

2.  To  make  the  necessary  ins|)ections  in  the  event  of  bees  being  moved 
into  or  out  of  his  territory. 

3.  To  answer  ''Hurry  up**  calls  for  ins|)ection  in  his  locality  in  the 
event  a  state  ins|)ector  is  not  available  at  the  time. 

Local  ins|)ectors  for  the  at)ove  pur|x>ses  are  {particularly  useful  in  large 
states  in  onler  to  save  time  and  ex|)ense  in  travelling.  I  see  no  reasons 
for  confining  the. work  of  a  Un'al  ins|)ector  by  county  lines,  or  for  that 
matter  by  lines  of  any  kind  within  the  state,  excepting  in  a  very  general 
way.  I  do  not  believe  that  the  local  ins|)ection  should  necessarily  be 
given  to  any  one  man.  The  |K'rson  who  has  charge  of  the  state  inspec- 
tion w<irk  should  have  jjowit  to  de|mtize  any  ()ualifie<l  l)eekee|>er  at 
any  time  to  make  any  nctrssary  insixjction  in  his  hx^lity.  By  such  an 
arrangifnt*nt.  siime  one  w<iuld  always  Ih*  available  in  any  {lart  of  the 
state  for  ins|KTtion  work  The  suax*viful  use  of  this  plan  would  of 
<^iurM»  neix'ssitate  a  wide  ac^iuaintaiux*  among  the  lx?ckcc|R»rs  of  the 
slate  on  the  i«irt  of  the  |>erson  in  charge  «>f  tlie  w<irk.  but  the  nature  oC 
his  work  w<»uld  luilumlly  !>ring  this  alxnit 

Ihiriiu:  llie  jk-ist  year  we  liave  had  in  Texas  an  exivllent  opixirtunity 
to  (*iiini>fire  tlie  results  of  the  e<iunty  insjieetion  system  with  those  ob- 
taine<l  l»y  seinhng  msjieetors  out  fn»m  the  iiffice  ( >ne  man  «»n  the  staff, 
.Mr  ('  S  Rude,  gives  all  his  time  to  fcniUinxxl  e«)nln»l  work.  In  atldi- 
lion.  tins  year  we  addi*<l  to  «iur  forcv  in  June  thnv  youn^^  men  who  had 
taken  oiur  or  more  o»urs4s  in  Urekivping  in  the  Texiis  A  &  .\I  (^>llegr 
and  who  liad  liad  ex<^lli-nt  tniining  for  this  kitid  of  work.  Two  of  these 
men  Wen*  ;:ra«!uates  of  tl»e  o»llege  and  the  other  ranketl  as  a  junior  in 
ei.Uc^f  Thrv  men  were  M*nt  to  those  jwirts  of  the  state  where  tliere 
was  ^Tratist  tM-ed  iiif  Ills;  KHi  ion.  re^;ardless  of  whether  then*  were  oninty 
msjHi  ♦■•rs  ihrtv  or  n^r.  We  were  extrenuly  fortunate  in  that  Mr.  Rude 
and  the  three  assistants  all  |x*sscss  to  a  ver\  nurkeil  degree  those  quali- 
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ties  which  I  mentioned  above  as  being  necessary  in  a  bee  inspector. 
The  results  could  hardly  have  been  more  gratifying.  Their  work  was 
thorough  and  they  received  the  heartiest  cooperation  from  the  bee- 
keepers themselves.  When  asked  their  opinion  concerning  the  method, 
almost  without  exception  the  beekeepers  endorsed  the  plan.  Many  of 
the  county  inspectors  welcomed  this  plan,  sajdng  that  they  would  much 
prefer  putting  in  all  their  time  on  their  own  work.  Many  of  these  coimty 
inspectors  are  men  with  a  big  beekeeping  business  of  their  own,  and  they 
have  done  the  work  of  coimty  inspection  more  because  of  their  interest 
in  keeping  foulbrood  down  in  their  locality  than  because  of  what  they 
got  out  of  it  in  the  way  of  salary. 

The  following  few  instances  may  be  given  of  the  results  of  this  year's 
work  in  Texas  tmder  the  present  plan.  In  one  county  a  beekeeper  a 
few  years  ago  owned  several  himdred  colonies.  Foulbrood  got  into  his 
yards  and  he  finally  had  less  than  twenty  colonies  left.  He  had  given  up 
the  idea  of  staying  in  the  beekeeping  business.  One  of  oiu*  inspectors 
spent  a  little  over  two  weeks  in  his  county  and  had  every  case  of  foul- 
brood in  his  locality  treated  or  destroyed.  This  man  then  declared  that 
he  had  changed  his  plans  entirely  and  intended  now  to  go  into  bee- 
keeping on  a  big  scale.  Another  beekeeper  who  lives  in  a  coimty  which 
has  had  foulbrood  for  many  years  made  the  statement  publicly  that 
"In  our  county  we  might  have  said  in  the  past  that  Inspectors  come  and 
Inspectors  go  but  foulbrood  stays  on  forever,  but  now  for  the  first  time 
we  feel  that  we  have  foulbrood  on  the  run."  A  spring  inspection  of  his 
county  revealed  200  cases  of  foulbrood.  A  thorough  fall  inspection 
revealed  but  three  cases,  two  of  which  were  destroyed  and  the  other 
treated  by  the  inspector.  Just  a  few  days  before  I  left  the  office  I 
received  a  letter  from  two  of  our  state  inspectors  in  the  southern  part  of 
the  state  saying  that  they  had  discovered  a  foulbrood  nest  in  that  sec- 
tion. One  man  owning  93  colonies  had  74  diseased,  and  there  were  also 
other  cases  of  disease  near  him.  This  report  came  from  a  county  which 
has  a  county  inspector  and  which  has  been  reported  free  from  disease 
for  several  years  past  excepting  for  one  case  which  appeared  in  the 
inspector's  own  apiary  and  which  he  destroyed.  Many  other  similar 
instances  could  be  mentioned,  but  I  think  those  given  are  sufficient. 

Many  of  the  county  inspectors  are  good  beekeepers  and  good  inspec- 
tors and  have  done  most  excellent  work.  The  fact  some  of  them  have 
not  been  able  to  locate  and  eradicate  all  the  foulbrood  in  their  coimty 
or  counties  (some  of  them  have  more  than  one  county)  is  not  necessarily 
a  reflection  on  their  ability  but  is  more  a  reflection  on  the  system.  The 
better  beekeeper  and  inspector  a  man  is,  the  greater  his  loss  if  he  puts 
in  his  time  inspecting  other  people's  bees  instead  of  taking  care  of  his 
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own.  One  of  our  best  insfxjctors  was  absolutely  unable,  l^ecause  of  the 
rush  of  his  own  work,  to  do  any  insjxjctin^  whate\'er  this  year  at  a  lime 
when  another  Ix^ekeeixT  in  his  county  had  to  have  IS^W  colonies  of  bees 
ins|K»ctecl  in  order  to  move  i>art  of  tht*m  out  of  the  state  tem|X)rarily. 

With  the  idea  of  its  leading  jxirhaps  to  greater  uniformity  of  fcml- 
hnxxl  legislation  in  the  various  states  where  beekeeping  is  of  im|K>rlancc. 
I  am  submitting  a  list  of  fwints  which  I  feel  should  Ix?  considered  in 
forming  a  mcniel  foulbnxKi  law.  These  jxnnts  axv  not  given  in  legal 
phraseology,  but  are  given  in  such  a  way  as  to  be  merely  suggestive 
rather  than  cximplete.  I  have  arrived  at  these  amclusions  through  a 
|K*nisal  of  the  foulbniod  laws  of  most  of  the  Statics  of  the  United  States 
and  through  the  exi>erience  of  working  with  our  own  law  in  Texas. 
I  will  say  that  there  are  a  numlxjr  of  state  laws  at  the  pa*sent  time  which 
emlxHly  most  if  not  all  of  the  jxMnts  here  given. 

ThIRTKKN    I*0INTS    OfFKRED    as    SrcJf.F.STIONS    IN    THK    FoRMINi;    Of    A 

Statk  Fori-BR(Kn)  Law 

1.  The  orgaiiization  for  finillinKH!  txmtrol  work  should  lie  a  state  or- 
ganization and  sh<nild  In?  of  such  nature  that  Uk^I  agencies  (»r  organiza* 
lions  could  !>e  utilize*!  in  case  it  is  found  desiral)le 

2.  The  enlin*  orgainzation  should  !r*  as  far  as  |x>ssi!>le  remove*!  from 
sUite  and  Ick-j*!  |K>liti(N 

V  The  work  shoult!  Ik:  as  cUisclv  as  |K>ssible  o»nne<ne<!  with  educa- 
tional and  investigational  W(»rk  in  l)eeki»eping 

.\  Pmvisicifi  sh(»ul<l  Ik*  ma<!e  \n  the  law  wherebv  the  jjerson  or  gnnip 
<»f  jK-rsons  having  charge  <»t  the  work  might  make  whatever  rules. 
onluiances  <»r  rrgulatitnis  are  «!i-eired  necessiiry.  and  these  mles.  onlinan- 
(X's  and  ngulations  shc»uld  have  the  full  f<»r(v  and  etlecl  of  law 

1 1  consider  tins  oiu*  i»f  the  most  jm|)orlant  |Muntsof  all  By  means  of 
tins  pn»visjon.  new  regulations  may  Ik-  made  fmm  time  to  tmie  as  the 
pn»griss  of  the  eradiciition  should  prove  neix"ss^iry  or  advisable.  A 
nuinlKT  <»f  the  U-st  state  laws  have  such  pn>visif»n  | 

^  Provision  shouli!  Ik-  inacle  for  pn»hilnting  the  ^-hipment  into  llie 
state  of  ansthin^:  cafHible  of  transn^tting  foulbro***! 

r»  PrMMsmii  should  Ik-  made  for  prohibit iiii:  the  movement  or  shi|>- 
nu-nt  withm  **r  fnnn  the  state  of  anything  <a|wible  of  transmitting  f<iul- 
bnto<l 

;  InsiK-etors  should  Ik-  anthon/.ed  to  i-nier  aiu  pninisi*s  iluring  rca- 
S4iiuibl«*  hours  ti»r  msjH-etion  pur]Kiscs  or  lor  dealing  with  any  article 
cjilwibK-  oi  tnuisnntting  foulbnxKl 

s  (^hieen  U-es  and  attendants  should  U-  shipiKi!  otilv  fmm  apiaries 
fret-  fnnn  diM-aM- 

i}  \*iolati«>ns  of  thi-  law.  or  <»f  the  nile**.  <»rdinanees  an«l  nrgulali<ms 
nuule  in  a(o»nlanee  with  the  law.  should  Ik-  inadt*  subieet  to  heavy 
|K-imltv  interternng  m  an\  \\a\  uith  the  \\«»rk  of  the  insiKVtors 
should  iiuiir  heavs   jK-nalty 
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10.  The  person  or  persons  having  charge  of  the  work  should  have 
ample  authority  to  deal  with  all  diseased  material  as  he  or  they  deem  best 
under  the  circumstances.  No  compensation  should  be  allowed  for 
destruction  of  diseased  material,  or  material  which  for  any  reason  is  a 
menace  so  far  as  bee  disease  is  concerned. 

11.  Selling,  giving  away,  bartering,  owning,  keeping,  or  exposing  to 
other  bees,  any  diseased  material  should  be  made  unlawful. 

1 2.  The  person  or  persons  in  charge  of  the  work  should  have  authority 
to  require  that  all  bees  be  kept  in  movable  frame  hives.  In  case  of 
refusal  to  transfer,  authority  should  be  given  to  order  the  destruction 
without  compensation  to  the  owner  of  all  colonies  not  kept  in  such  hives. 

13.  Sufficient  funds  should  be  available  to  make  the  foulbrood  eradi- 
cation work  effective  throusrhout  the  state. 


Chairman  Paddock:  The  next,  by  Mr.  A.  P.  Stiutevant,  will  be 
read  by  Mr.  Ernest  R.  Root  of  Medina. 

MIXED  INFECTION  IN  THE  BROOD  DISEASES  OF  BEES 

By  Arnold  P.  Sturtevant,  Specialist  in  the  Bacteriology  of  Bee  Diseases,  Bureau  of 
Entomology,  United  States  Department  of  Agriculture 

The  two  principal  brood  diseases  of  bees,  European  foulbrood  and 
American  foulbrood,  heretofore  have  not  been  found  associated  together 
commonly  in  the  same  colony.  The  generally  accepted  belief  has  been 
that  it  is  indeed  a  rare  occurrence  to  find  both  diseases  imder  these 
conditions.  Sacbrood,  on  the  other  hand,  is  much  more  often  found  in 
greater  or  less  quantity  associated  with  either  European  foulbrood  or 
American  foulbrood,  but  seldom  assimiing  dangerous  proportions, 
either  alone  or  in  conjunction  with  the  others.  Statistics  for  the  past 
few  years,  however,  show  that  these  cases  of  what  may  be  called  mixed 
infection  are  probably  more  common  than  was  previously  supposed  and 
may  account  for  some  of  the  puzzling  instances  where  colonies  have  not 
responded  to  treatment  in  the  customary  manner,  thereby  causing 
beekeepers  to  believe  they  have  some  new  form  of  brood  disease,  or  that 
the  disease  is  showing  some  new  unheard  of  characteristics. 

Cases  of  so-called  mixed  infections  are  not  at  all  uncommon  among 
human  diseases.  Where  this  condition  occurs,  such  as  when  a  person 
affected  with  typhoid  fever  develops  pneumonia  at  the  same  time,  it  is 
always  the  individual  to  whom  the  term  mixed  infection  is  applied. 
It  is  a  somewhat  different  matter  in  the  case  of  the  brood  diseases  of 
bees.  In  the  first  place,  so  far  as  is  known,  the  organisms  causing  these 
two  diseases,  Bacillus  larvae  of  American  foulbrood  and  Bacillus  pluton 
of  European  foulbrood,  have  never  been  found  together  in  the  same 
individual  larva.     It  is,  therefore,  the  colonv  as  whole  which  is  to 
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be  considered  as  the  indindual  unit,  as  is  the  case  in  the  majority  of 
the  manifnilations  of  beekeeping  practice.  This  fact  makes  the  problem 
slightly  different  from  a  case  of  mixed  infection  as  considered  from  the 
point  of  view  of  human  medicine.  However,  since  different  individuals 
are  involve<l  in  the  mixed  infections  there  is  no  "a  priori"  reason  for 
considering  such  cases  as  impossible. 

The  first  fniblished  report  of  an  authentic  instance  where  both  Ameri- 
can and  Eurof)ean  fotilbrood  were  found  together  in  the  same  comb  from 
a  discase<l  aJony  was  refxwted  by  McCray.*  This  report  was  concern" 
ing  a  sample  (4()82)  received  at  the  laboraton*  for  diagnosis  May  4,  1010, 
from  Stanislaus  County.  California.  Previous  to  this  case  only  one  other 
such  sample  (251W  fnim  Brown  C^ounty,  Wisconsin  in  1911)  had  been 
received  for  diagnosis,  showing  the  presence  of  both  diseases,  but  no 
report  concerning  it  was  fniblished.  These  two  samples  were  the  only 
known  authentic  cases  on  rvconl  either  in  the  Bee-Culture  Laboratory 
among  practically  .VNN)  samples  receive<l  up  to  19K),  or  in  the  beekeeping 
literatuav  These  two  cases  were  cxmsidered  to  be  interesting  in  that 
they  demonstrate<l  that  the  firesence  of  txHh  diseases  at  the  same  time 
in  a  (x>lony  was  |x)ssible,  Init  not  much  imfKntance  was  gix^en  the  matter 
fK*cnusi*  of  thdr  ran*  (KX'urrfnci'.  White*  states  that  '*such  a  double 
infe<*tion  hiis  iKfn  enctmntrnxl  in  the  writer's  exiierience  ver>*  rarely. 
In  such  c!iagnos;.s.  then'fori'.  after  Kun)|x.*an  f(nilhnMxl  had  been  found 
in  the  simiple.  American  ftniUrnxMl  is  seldom  l<K>kiHl  for.*'  This  practice 
has  l)een  the  custom  gem-nilly  as  well  when  American  foulbrood  warn 
fcnind  pn-si^nt  in  n  siimple.  no  further  search  for  Hun>fxran  foulbnmd 
U-ing  made  unless  then*  wm*  [>rt^*nt  strikingly  pniminent  s\-mptoms 
almonnul  f<»r  Ameriran  fc»ulbnMH|  As  a  result  the  diagnostic  reconls 
of  the  Orticv  <if  Btv-Cultun-  show  !iut  six  aises  of  niixml  infection  up  to 
I)iTem!>er  M,  \U\S,  among  thr  appn)ximatelv  TrfKM)  siunple  reconls. 

lX'Velo|nnrnls  during  the  year  19ll».  howi'ver.  showcil  that  mixed  or 
dmiMf  infection  is  nion-  pn»!»;i!)U-  than  had  Inxin  previirusly  sup|xiaed. 
Tliev;  facts  um-  jMirticiilarlv  impn-ssc<|  iijKin  the  writer  during  the 
spniig  of  \\i\\i  whilt;  oil  u  tnp  invt-stigatinj^*  the  Ut!  tlis^asc  onxlitions  in 
the  State-  c»f  Cahfoniia  While  in  the  field  <lunng  a  i»en«wl  «»f  less  than 
f»ne  month,  and  in  thnt*  ditTen^nt  counties  <»f  the  State  <»f  (^ilifomia,  six 
ras*!s  were  f«niiid  showing'  !M»th  Amenean  f<»iill»nMN|  am!  Mun>|)ean  f<iul- 
lin«-l  in  tin-  siinie  it»li»ines  ICaeh  ra*4-  was  diagnoM><l  jiosivitely  at 
otHf  in  \hv  fitltl  l»\  means  of  muT«»soipie  exainiiuition  of  dead  larx'ac 
vlji»win^;  »  hara<  tenstii  s\mptoms  i.f  ilic  two  diseases  and  found  to  con- 
tain the  s|n-iifif  cansiitiM-  Mrv:atnsins      It  is  inten*sting  to  n<»te  tlmt  three 

\l  <  'i..  \  I!  I*l|t.  K.  ;-.!•  .f  •!■«  '.ti.Itnk' '.f  Arn.'Ti.  an  |*.«'il|.r,..|  .»ni|  Kun»|»rtin 
<'Hr.!,r-..!  :•»  r* .  '.»»•!'    .»•!»*•      |«n  w  ••♦  K««»  Km    VhI   IX.  i»  H7!> 
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of  the  six  samples  were  found  in  Stanislaus  Cotmty  in  the  same  locality 
as  the  sample  reported  by  McCray  in  1916.  These  cases  were  all  found 
in  regions  where  both  diseases  are  exceedingly  prevalent  and  of  long 
standing.  A  few  of  the  samples  were  fairly  self  evident  from  gross 
appearances,  but  the  majority  required  a  more  minute  examination. 

From  that  time  on,  particularly  after  returning  to  the  laboratory  in 
Washington,  more  careful  examination  was  made,  both  gross  and 
microscopic  of  all  samples  received  because  of  suspicions  aroused  by 
the  unusual  prevalence  of  the  obvious  cases  fotmd  in  Califomia.  This 
was  done  in  order  to  eliminate  the  danger  of  overlooking  cases  where  one 
disease  might  be  predominant  over  the  other,  whether  both  diseases 
were  suspected  or  not,  causing  the  less  prominent  to  be  overlooked. 

As  a  result,  during  the  remainder  of  the  year  1919  from  Jime  until 
December,  twelve  more  such  samples  were  received  in  the  laboratory 
from  various  parts  of  the  country,  (18  in  all  for  that  year,  total  24)  all  of 
which  proved  upon  careful  diagnosis  to  contain  both  American  foul- 
bnxxl  and  European  foulbrood  in  the  same  sample  of  comb.  Further- 
more, during  the  year  1920,  up  tmtil  November  15th,  fourteen  more 
such  samples  were  received,  making  a  total  in  all  of  38.  Tables  1  and  2 
give  the  data  from  sample  records. 


Table  I. — Casks  of  Mixed  Infection  from  Laboratory  Records 


I>a^      Lab.  No.     Sute 


^20-11 

2598 

^  4-16 

4982 

6-  3-16 

5061 

5-16-17 

5302 

5-  9-18 

5836 

10-  9-18 

6122 

4-19-19 

6437 

4-26-19 

6441 

4-26-19 

6442 

4-28-19 

6415 

4-30-19 

6449 

^  1-19 

6452 

5-20-19 

6304 

6-11-19 

6401 

6-27-19 

6498 

8-  1-19 

6629 

8-15-19 

6672 

8-25-19 

6698 

8-29-19 

6716 

9-  2-19 

6721 

9-  2-19 

6722 

9-19-19 

6768 

9-2IV-19 

6778 

10-  5-19 

6834 

5-12-20 

6985 

5-29-20 

7023 

5-29-20 

7025 

5-29-20 

7026 

6-17-20 

7119 

6-17-20 

7120 

6-22-20 

7143 

fr-24-20 

7158 

6-26-20 

7172 

fr-26-20 

7174 

fr-26-20 

7177 

7-21-20 

7335 

8-  5-20 

7386 

8-  6-20 

7387 

Wisconsin 

Califomia 

California 

Missouri 

Mississippi 

Wisconsin 

Califomia 

Califomia 

Califomia 

Califomia 

California 

Califomia 

Missouri 

Ohio 

Iowa 

Ohio 

Connecticut 

Kansas 

New  York 

Washington 

Washington 

California 

Califomia 

Califomia 

Califomia 

Michigan 

Michigan 

Wisconsin 

Wa^ngton 

Washington 

New  York 

Pennsylvania 

New  York 

New  York 

Pennsylvania 

New  York 

Indiana 

Indiana 


Ai>parent  prin^ry 

County 

invader  from  gross                  Remarks 

appearance 

Brown 

? 

Diagnosed  by  G.  P.  White 

Stanislaus 

American  fb. 

Diagnosed  by  A.  H.  McCray 

Stanislaus 

American  fb. 

Diagnosed  by  A.  H.  McCray 

Jasper 
Washington 

Probably  Afb. 

? 

Apparently  about  equal 
Nlore  Efb  than  Afb 

Barron 

? 

Santa  Barbara 

Probably  Efb. 

One  cell  Afb. 

Sacramento 

American  fb. 

Prom  history  of  case 

Sacramento 

American  fb. 

Stanislaus 

Etiropean  fb. 

Pew  cells  Afb. 

SUnislaus 

American  fb. 

Pew  cells  Efb. 

SUnislaus 

Etu-opean  fb. 

Prom  history  of  case 

Ashubula 

? 

Johnson 
Trombull 

American  fb. 

Efb  early  stages,  also  Sacbrcx>d 

? 

Tolland 

Probably  Efb. 

Afb  slight  amount 

Cherokee 

? 

Ca>'uga 

American  fb. 

Efb  active  Afb  scales 

Pacific 

> 

Pacific 

'? 

Efb  more  prominent 

Sanu  Barbara 

> 

Afb  Ist  disease  reported  for  county 

SanU  Barbara 

*> 

Sanu  Cms 

> 

Butte 

European  fb. 

Afb  one  or  two  cells 

Calhoun 

> 

Calhoun 

? 

Fond  du  Lac 
Lewis 

European  fb. 

Few  cells  Afb 

Lewis 

? 

AlsoSacbrood 

Allegany 

European  fb. 

Few  cells  Afb. 

Crawford 

> 

Crawford 

"? 
> 

Seneca 

Protebly  Afb. 

Blackford 

> 

BUckford 

? 
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Table  II. 

— Samples 

OF 

Mixed  I 

SFECTIOV   BY   YeAES 

Samfdcsof 
miicd  infection 

...                1 

ToUlSai 
r«c«% 

1042 

1916 

o 

374 

1917 

1 

449 

191K  . 

2 

429 

1919 

IK 

003 

1920 

14 

6QK 

;« 

1905- HW 

7-ieK 

This  marked  api>drent  increase  in  cases  of  mixed  infection  carries 
the  subject  over  from  one  of  scientific  interest  to  one  of  practical  im- 
portance. As  is  shown  in  Table  III.  the  liS  samples  of  mixed  infection 
have  come  from  24  counties  in  thirteen  states,  most  of  these  located  in 
prominent  beekeeping  regions.  In  eleven  of  these  thirteen  states  both 
European  foulbrood  and  American  foulbrood  as  shown  by  samples  of 
disease  R»ccive<!  in  the  laboratory  for  diagnosis  are  pre\'alent  and  of 
long  standing.  Then»  are  only  about  three  or  four  other  states  where 
both  diseases  have  been  found  in  quantity  from  which  samples  of  mixed 
infection  have  not  U'cn  nxx^ived,  while  only  from  two  states  of  the 
many  where  the  diseases  are  only  (xxrasionally  l)ad  have  such  samples 
been  received. 


T.\BiK  in 

SaMI-I.Kh  <»    MiXKII  In>K(  TI«»N  BY  StATKH  AND  CorSTIEf 

Sutr 

C  <mntk« 

SAOiplM 

(\ilif«>mia 

12 

('«>nnit  tuiil 

1 

Iniltatut 

2 

Iowa 

1 

Kansas 

1 

Michijfan 

2 

Miv.Msslppl 

1 

Miwntn 

2 

New  V.»fk 

:• 

i  )hio 

2 

iVntiwKunia 

2 

\Vis4  «»nsiii 

.1 

\Vashin|{tof» 

2 

4 

SUllislil•^  ol)taine<!  fnun  llu*  sample  n^t^irds.  liuwever.  are  not  entirely 
comluHivf  suux-  a  nui jori I y  of  the  samples  ctime  to  the  laboratoiy 
unsi.linitt!  If  a  canful  sur\t*y  couM  In-  made  of  the  regions  where  the 
bnHid  c!ijie*ises  an*  lj>a<!  and  widt^preail.  pro!>jd)ly  many  nn>ri'  such  cases 
woul<l  aiine  to  light. 
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Table  IV. — Distribution  of  Samples  of  Mixed  Infection  by  Months 

April    5 

May 9 

June 10 

July  1 

August 6 

September 5 

October 1 

November 1 

These  samples  of  mixed  infection  have  been  examined  in  eight  out  of 
the  twelve  months  of  the  year,  April  to  November  inclusive,  as  shown  in 
Table  IV.  Twenty-four  of  the  total  3S  samples,  nearly  65  per  cent., 
were  examined  during  the  months  of  April,  May  and  June,  the  months 
during  which  European  foulbrood  is  most  prevalent.'  In  contrast  to 
the  spring  months,  eleven  samples  of  mixed  infection  were  examined 
during  August  and  September,  and  only  one  each  in  July,  October  and 
November,  a  total  of  fourteen. 

The  question,  however,  of  which  diesase  is  most  often  the  primary 
invader  in  a  colony  is  difficult  to  answer,  particulariy  without  a  history 
of  the  colony  and  locality.  (Table  I) .  If  only  dried  adhesive  American 
foulbrood  scales  are  found,  accompanied  by  numerous  coiled  fresh  moist 
melting  larvae  of'Europfean  foulbrood,  it  is  not  difficult  to  say  that 
American  foulbrood  was  the  primary  invader,  perhaps  during  the  pre- 
vious season,  as  was  the  case  of  the  sample  reported  by  McCray.  But 
often  there  is  no  such  demarkation.  Because  the  presence  of  American 
foulbrood  depletes  the  strength  of  the  colony  this  increases  the  probabil- 
ity of  Ewropean  foulbrood  infection. 

Since  the  requirements  of  the  treatment  of  the  two  diseases  are  so 
entirely  different,  the  necessity  for  correct  diagnosis  becomes  of  im- 
portance, particularly  in  regions  where  both  diseases  have  been  prevalent 
for  some  time.  The  presence  of  both  diseases  in  the  same  colonies  or 
even  in  the  same  apiary  is  a  complicating  factor  in  the  diagnosis  and 
treatment.  Furthermore  there  is  danger  from  the  possibility  of  con- 
tinued and  confusing  losses  due  to  the  ignorance  of  the  presence  of  mixed 
infection  in  colonies  under  such  circumstances  and  resulting  therefrom, 
improper  treatment  which  would  only  continue  the  losses. 

Several  samples  have  been  received  for  diagnosis  which  beekeepers 
have  thought  contained  both  diseases  and  which  indeed  seemed  to  have 
some  of  the  characteristics  of  each.  Upon  careful  examination,  however, 
both  gross  and  microscopic,  these  have  mostly  proven  to  be  definitely 
not  mixed  infections.     The  recognition  of  cases  of  mixed  infection  in 

^Phillips.  E.  P..  1918.  The  control  of  European  foulbrood.  U.  S.  Dept.  of  Agnc. 
Farmers*  Bulletin  975,  16  pp. 
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colonics  is  often  difficult  because  of  the  fact,  as  is  particularly  the  case 
with  Eun)|K»an  foulbnxxi.  there  are  many  irregularities  and  variations 
in  s\TTiptoms  that  often  add  to  the  confusion  of  the  beekeeper  in  making 
Vjross  diagnosis  hurriedly  in  the  field.  In  order  to  more  easily  differen- 
tiate some  of  these  confusinj^  sxinptoms  to  assist  in  gross  diagnosis,  they 
may  be  divided  into  thrue  classes.  Occasionally  in  an  unusually  virulent 
case  of  American  fouUmKNl  or  in  one  where  the  l>ees  have  deserted  the 
bnKKl  l)ecause  of  its  foul  condition  allowing  what  healthy  brood  there 
is  to  star\'e.  lar\ae  will  Ix*  found  which  have  died  while  still  coiled  in  the 
cxrll.  among  the  typical  American  foulbrood  lar\'ae.*  These  coiled 
larvae  often  have  much  the  same  apfx^arance  as  t^jical  Eurof)can  foul- 
bnxxi anle<l  lar\'ae.  However,  the  ccinsistenc\'  is  generally  (|uitc  dif- 
ferent fn»m  Kun>ix»an  fcnilbnxxi,  more  like  the  typical  slimy  glue-like 
(xrtisislency  of  AmericTin  foulbrocKl  material.  As  a  rule.  howcNTr,  the 
s\TTiptoms  of  American  ffnilbnxxl  are  uniformly  constant  because  of  the 
fact  that  Hacillus  larvae  is  almost  always  the  only  invader  of  the  lar\'ae 
aiusing  death  and  a  lyix*  of  decom|iosition  which  prevents  growth  of 
<»ther  organisms.     Several  such  cases  were  fcnind  in  California. 

A  sc^amd  class  of  omfusing  s>inptoms  are  fcnind  in  samples  which 
vtnnv  |»artii*ularly  fmm  regions  where  Kuni|X'an  foulbnKxl  has  been 
allowt*d  to  run  unchecktHl  for  a  long  time.  Such  samples  were  found 
in  irrtain  se<'tions  nf  ("alifoniia  an<l  have  Ix-en  n-mved  fnwn  various 
other  seitions  of  the  oitintry.  These  samples  show  al*ing  with  mon? 
or  less  of  the  typically  coiK-d  Kuro|H-an  foul!m«Ml  lar\-ae.  large  numtxTs 
of  larxat-  whith  have  died  after  ixtenihii^  and  even  Inking  seale<i  in  the 
1x11.  showing:  a  consistcruy  S4iincwhat  hkc  that  of  American  f(nilbnMKl 
!mt  mon-  lunipv  or  like  an  t»M  jwrtly  rotten  m!>!KT  land*  Simetimes 
Sillies  are  f<»iiiid  exteiuled  m  the  crlls  iii  such  large  numlxTs  as  to  ap|icar 
(»n  eaMial  examination  like  an  old  eomb  of  Ameriam  foullmMxl.  Clo^e 
exainiiuitmii.  )jo\ifver.  shows  the  <*< insistency,  irri'gular  shafie  and  jwisi- 
X\**i\  with  lark  of  adherenit*  ti»  the  <t11  wall  to  U-  ditTtnnt  fmm  that  m 
AiiuTiraii  i«»nl!in«»<|  This  ivjie  was  fnund  to  U-  (juite  pnvalent  m 
Califonna 

'Ilu-  thjnl  t  lasK  is  ofniHis^il  nf  eav^s  i»i  actual  nnxed  inUuiion  where 
t\pi«al  Anuntaii  iMnlliriKKl.  n»p\  larvae  or  vales,  are  asMKiatol  in  the 
siinw  «i»tn!i  wwh  t  .pnal  KurojH-an  Pnillir'Nul.  unled  ni«»ist  nu-ltmg  Uir\*ae. 
»»r  i«'s^iM\  «Kia^jo!iall\  iheabiioniiiil  nil»lMT\  irr»*^:ular  larvae  mentione«l 
ali«»\e  'I  Kt  a<  Uw  ^Uiyy  • -i  the  Xw*  «lis4as4s  «.!ten  >4-eins  t«»  l»e  l<H^liZ(n| 
in«»re  i.r  1«--^  \n  il:l!rrr:jt  |«;irtN  «•!  th«-  loiiih      This  is  pn»)i;ilily  due  to 

•\VJ;!..<.    r    PrJII       A-  ,.  ri...,  !..,»:».r.-..|        1      s    l».,.t    ..tAKf:-     Hul    \"NIW. 
*s:Mrri  •.  j»:*.  A    I*.  P.rjii      A  Ntu»l\  .•fth«l.  }i.iM<*r  ••<  i<>:<>ru' ••  .ilf« « ti«l  li>  Kur<>|MiAn 
f. -.il'.f.pp!  ..!  '«.         I     s    IK).?   ..(  A»:ru.  Hul    \..  MM 
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the  fact  that  the  queen  would  tend  to  desert  that  section  of  the  comb 
containing  the  American  foulbrood,  particulariy  where  this  disease  was 
the  primary  invader.  In  many  cases  one  or  the  other  of  the  diseases 
will  be  more  prominent,  at  least  in  the  active  stages.  This  fact  may 
be  one  of  the  causes  for  cases  of  mixed  infection  having  been  overlooked, 
the  beekeeper  seeing  only  the  prominent  outstanding  symptoms.  There- 
fore in  cases  where  there  is  doubt  or  suspicion  that  both  diseases  may  be 
present  in  the  same  colony,  a  positive  laboratory  diagnosis  often  appears 
to  be  desirable. 

As  is  well  known,  the  shaking  method  of  treatment  in  its  essentials 
is  so  far  the  only  successful  way  of  treating  American  foulbrood.*  The 
natiu«  of  Bacillus  larvae  has  prevented  success  along  any  other  line, 
because  of  its  ability  to  form  exceedingly  resistant  spores  and  especially 
to  decompose  the  dead  larva  in  such  a  way  as  to  cause  the  mass  contain- 
ing large  nimibers  of  these  spores  to  adhere  to  the  cell  wall  as  if  glued. 
It  has  been  learned  furthermore,  often  by  sad  experience,  that  the 
shaking  treatment  is  practically  never  successful  in  the  treatment  of 
Eiux)pean  foulbrood;  in  fact,  often  when  used  causes  the  disease  to  be 
spread  all  the  more  because  of  the  weakening  effect  the  shaking  has  on  the 
colonies.^  The  requirements  for  the  successful  treatment  of  Eim^pean 
foulbrood  have  been  found  to  be  fimdamentally  dependent  upon  ade- 
quately strengthening  the  colonies  with  yoimg  bees  sufficiently  to  throw 
off  the  disease,^  at  the  same  time  combined  with  the  requeening  of  the 
diseased  colonies  with  vigorous  young  Italian  queens,  permitting  the 
bees  themselves  to  remove  the  infected  material. 

The  apparent  logical  solution  of  the  problem  of  the  treatment  for  a 
known  case  of  mixed  infection,  therefore,  is  to  combine  the  treatments  for 
both  American  foulbrood  and  European  foulbrood  as  a  single  treatment. 
In  other  words,  the  one  or  more  colonies  known  or  strongly  suspected 
to  have  mixed  infection  should  be  shaken  as  for  American  foulbrood, 
requeening  them  with  vigorous  young  Italian  queens  and  later  strength- 
ening them  by  the  addition  of  young  bees  or  hatching  brood  from  a 
healthy  colony,  or  by  uniting  later.  Strength  of  colony  is  the  important 
factor  combined  with  the  shaking  and  requeening  with  vigorous  Italian 
stock. 

The  problem  of  the  control  of  mixed  infections  of  American  foulbrood 
and  European  foulbrood  is  primarily  associated  with  the  control  of 
European  foulbrood.     In  localities  where  both  diseases  are  prevalent 


•Phillips.  E.  F.  1920.  The  control  of  American  foulbrood.  U.  S.  Dept.  of  Agric, 
Farmers'  Bulletin  No.  1084. 

^Phillips,  E.  F.  1918.  The  control  of  European  foulbrood.  U.  S.  Dept.  of  Agric, 
Farmers'  Bulletin  No.  975. 
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and  there  is  sus[}icion  of  both  bcinR  present  in  the  same  apiar\\  and  pos- 
sibly even  some  as  mixed  infection  in  the  same  colony,  control  of  the 
two  diseases  will  dei)end  upon  the  elimination  of  European  foulbrood 
first.  This  should  be  done  by  treating  the  entire  apiar>'  for  European 
foulbrood,  by  strengthening  and  requeening  all  the  colonies  with  young 
and  vigorous  Italian  queens,  which  is  after  all  only  good  beekeeping. 
After  the  elimination  of  Euro|)ean  foulbrood  it  will  be  a  simple  matter 
to  determine  those  colonies  that  have  not  responded  to  this  treatment, 
as  Ixsing  American  foulbnxxl.  This  met  hoi!  is  i)ossible  because  of  the 
fact  that  American  foulbnxxl  seldom  spreads  with  the  rapidity  of  Euro- 
f)ean  foulbnxxl.  jxarticularly  if  care  is  taken  to  prevent  robbing  and  mixing 
uj)  of  combs.  Those  colonit^s  which  continue  to  show  American  foul- 
brood remaining  may  now  l>e  given  the  usual  shaking  treatment. 


Chairman  Padwrk:  The  next  part  of  the  sxTnpoeium  is  'The 
Future  of  Bee  Disease  Control"  by  E.  F.  Phillips  of  Washington.  D.  C. 
Inasmuch  as  I)r.  Phillips  is  not  present,  but  has  sent  his  paper  it  will  be 
published  with  those  n»ad  by  title. 

Chairman  Padixhk  :    The  next  jiaper  is  bv  Professor  H.  F.  Wilson. 

Mr.  Wilson  :  The  title  of  the  i>aixT  should  be  ''Spread  and  Coatrol 
of  American  Fcnil  Bnxxl." 

The  spn*ad  and  contn)l  of  American  foul  brood  is  of  evident  im- 
portantx*  as  shown  by  the  spacv  it  has  taken  in  our  Ixh.*  journals.  The 
pn)blem  is  one  tluit  is  ntjt  as  serious  us  we  have  Ix-lieved.  The  difTiculty 
has  lK*en  that  not  only  the  Ix-e  kecfxTs  but  the  investigators  themsclvTS 
did  not  thoroughly  underslaml  the  spread  and  amtrol  of  the  disease. 
and  t»nly  dunng  the  last  two  or  thnx*  years  has  there  Ikxmi  sufficient  light  on 
the  su!>je<  t  to  |x-nnit  of  a  projxfr  method  of  pnjventing  the  spread  and 
sei-uring  the  enulic-alion  of  the  disease. 


SPREAD  AND  CONTROL  OF  AMERICAN  FOUL  BROOD 

H\   H.  F.  Wii.MiN.  JJadiion,  W'tyfomin 
(Withdrawn  for  iml>liiiition  elsewhere) 

^ — 

Mr  Wilson  I  ini^ht  say  that  in  Wisc«»nsin  there  has  !K*en  a  K^rmt 
deal  of  <lis<nisMuii  aniof]^'  thr  Ihv  keejxTs  as  to  whether  or  not  they  could 
use  the  old  bnio<l  o»nib  fnim  diseasetl  i-olonies.  and  this  lias  been  one  of 
the  means  of  i-arrMn^j  diseases  on  indefinitely. 
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The  main  point  is  that  the  bee  keeper  has  not  known  and  does  not 
know  what  to  do,  and  it  is  necessary  for  us  to  cany  on  our  campaign  of 
education  in  connection  with  the  law  in  order  to  let  the  bee  keeper 
know  what  he  has  to  do. 

Chairman  Paddock:  The  importance  of  this  subject  commands 
careful  consideration  by  this  body  and  I  hope  you  that  will  feel  free  to 
discuss  this  matter  fully.  I  am  siu^  that  there  are  some  here  who  have 
views  that  they  might  care  to  express. 

Mr.  Root  :  There  is  one  point  that  I  can  illustrate  on  the  board  of 
distinction  between  the  two  diseases.  I  think  of  all  the  states  I  have 
ever  been  in,  in  the  United  States,  California  has  been  diseased  the 
worst.  I  do  not  think  there  is  any  possibliity  of  being  mistaken  on  that 
point.  They  had  one  kind  of  Foul  Brood  that  is  very  confusing  there. 
It  is  a  European  Foul  Brood  in  advanced  stage.  It  looks  so  much  like 
American  that  it  is  called  American  and  they  treated  it  for  American 
but  it  did  no  good.  We  used  to  say  that  if  any  dead  matter  will  rope 
out  an  inch  or  two  inches,  you  can  tell  whether  it  is  American  or  Euro- 
pean. If  it  ropes  out  an  inch  or  so,  it  is  American.  That  rule  does  not 
apply. 

Chairman  Paddock:  If  there  is  no  further  discussion,  we  will  pro- 
ceed to  the  transaction  of  the  business  and  imder  that  heading  I  will 
ask  Dr.  S.  B.  Fracker  to  bring  a  matter  to  your  attention. 

Dr.  S.  B.  Fracker:  At  the  request  of  Mr.  Kindig,  the  State  Inspec- 
tor and  Apiarist  of  Michigan,  the  Apiary  inspectors  of  the  Mississippi 
Valley  met  at  Chicago  on  December  6,  1920,  discussing  various  facts 
of  interest  to  bee  keepers.  Resolutions  were  passed  on  one  topic. 
They  were  really  in  the  form  of  an  agreement  between  the  inspectors. 

Since  coming  to  the  meeting,  the  Chairman  of  this  section  and  the 
Secretary  have  asked  me  to  present  an  outline  of  the  action  taken  and 
the  reason  therefor.  The  meeting  was  called  primarily  because  of  the 
transportation  from  one  state  to  another  in  this  territory  of  two  apiaries 
into  clean  territory  imder  an  inspection  certificate  from  the  State  of 
origin.  The  transportation  naturally  resulted  in  a  certain  amount  of 
correspondence  and  apologies  from  the  inspectors  who  personally 
examined  the  apiaries.  In  heavily  infected  territories,  two  or  three 
colonies  were  fotind  diseased  and  destroyed,  the  remainder  of  the 
apiary  was  given  a  certificate  of  inspection  and  freedom  from  diseases. 
The  apiary  was  transported  into  another  state  into  clean  territory  and 
the  diseases  were  introduced.  In  one  case,  at  least,  the  territory  had 
been  cleaned  at  great  expense  through  an  apiary  cleanup  campaign,  and 
not  a  single  case  was  known  in  the  territory  at  that  time,  although  they 
had  had  diseases  before. 
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The  result  was  that  the  following  agreement  was  reached: 

Rbsolved.  That  the  undersigned  apiary  inspectors  of  the  North  Central  States 
and  Canada  belie>'e  and  agree  that  inspection  certificates  for  the  tnter-state  trans- 
portation of  bees  and  used  apiary  supplies  should  t>e  given  only  to  apiaries  which 
have  ne\'er  been  infected  or  which  have  been  free  from  American  Foul  Brood  for  at 
least  one  year. 

Provided,  hoiKTver.  that  bees  newly  shaken  on  foundation  under  the  super>'iskm 
of  an  inspector,  or  bees  in  combless  packages  supplied  with  food  made  from  pure 
sugar  only  are  c  xrmptcd  from  the  pn)visions  of  this  section. 

It  is  further  agreed  that  whene\'er  a  case  of  the  inter-state  transportation  of  hers 
or  used  bee  sup(>lies  with  or  v^nthout  an  insfMrction  certificate  comes  to  the  attention 
of  one  of  the  umlersigned,  full  information  v^ill  l)e  sent  to  the  state  inspector  of  the 
state  of  destination. 

The  ins|>ectors  meeting  together  m*ere: 

B.  K.  Kindig,  R.  H.  Kelty,  P.  T.,  UUman.  Ea^t  Unsing.  Michigan;  S.  B.  Pracker. 
H.  L.  McMurry,  Slate  Capitol,  Madison,  Wis.;  C.  I).  BlakcT,  Minneapolis,  Minn.; 
P.  B.  Paddock.  Ames.  lom-a;  A.  L.  Kildow,  Putnam.  111.;  F.  N.  WalUce,  C.  O.  Yost. 
Indianapolis,  In<i.;  E.  C  Cotton,  Columbus.  Ohio;  C.  L.  Hershiser,  Kenmore, 
New  York;   F.  Eric  Millen,  Ouelph,  Canada. 

The  following  also  met  with  the  ins|>ei*tars: 

J.  C.  Henagt-r,  Salt  I*akr  City.  Utah.  re|>rt*M*nliiig  the  slate  apiar>'  ins|)ector  of 
Uuh;  H.  B.  Parks.  San  Antonio.  Tt-xas;  B.  J.  KUmhrviclik  of  Hanlin.  MonUna; 
and  E.  Ewrll.  Ypsilanti.  Michigan 

It  was  RUKgcstecl  at  that  time  that  the  matter  be  brought  to  the  atten- 
tion  of  this  IkxIv  I  lielicve.  howcvtT.  that  the  section  has  no  Commit- 
toe  on  Kesf>luti()iis.  As  this  represents  a  bo<ly  ctivering  the  entire 
United  Stalt»s,  it  may  In?  lliat  the  resolutions  as  they  are  wonleci  are  not 
entirely  apphciil>lc  to  <ir  do  n<»t  represent  the  sens**  of  this  IkmIv.  How- 
ever, onr  ({iicsiion  which  was  taken  up  at  that  time  and  which  can  be 
brought  U'fon*  this  Ixxly  is  that  of  stricter  regulation  on  inter-state 
transfKirtation  of  Ikvs  an<l  usctl  Ik-c  supplies.  At  prt'sent  the  only 
ret^ilAtions  thcrf  urv  apply  to  |K>stal  sliipmcnts.  There  are  no  inter- 
state n-jTiilatioiis  applying:  to  frci^'ht  or  exjinss.  and  the  |)ostal  ref*ula- 
tions  arc  that  {tficka^'es  of  luis  or  us^ii  Ui*  suj>plics  shall  have  attached 
to  ihcm  fithiT  an  insjKvtion  (vrtif'uiitc  <»r  swc)ni  statement  that  the 
honey  usetl  in  prei>iirin>j  the  ('»"<!  m  the  eas4'  of  ctmihless  (lacka^^es  was 
boilnl  half  an  fioiir.  I  Ix-Iicve  it  is 

It  has  reixnlly  ctnne  to  our  attention  that  this  stalctnent  fnwn  the 
sliipIMT  IS  pra*niailly  <»f  no  value  owin^  to  the  hahit  of  xi  Lir^e  numl)er  of 
loulhen)  Ikv  keei)ers  usin^j  these  (vrtifirates  carelessly.  an«l  %\e  liave  \Tr>' 
j;f>od  ii»f»»nnaiion  indicjitinj^  that  it  is  not  the  pnictiiv  t«>  IkmI  the  honey 
at  all  in  spite  ifi  \hv  fact  that  this  c\:rtitirate  is  attiuhtHl 

The  se<tMid  fonn  (4  infoniuition  that  is  m  our  hands  is  the  si*con«lary 
iwc  of  these  slateincnls      'Hiere  is  no  rt'quirfment  of  the  signer  of  the 
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certificate  to  the  effect  that  the  honey  has  l^een  boiled  by  the  shipper, 
consequently  large  numbers  of  these  printed  tags  have  been  sent  to 
certain  apiaries  and  they  have  been  carelessly  attached  to  any  shipment 
that  it  was  convenient  to  make. 

Is  a  motion  in  the  form  of  a  resolution  along  these  lines  in  order? 

Chairman  Paddock:  There  is  a  general  Resolutions  Committee  of 
the  Association.  I  would  like  to  know  the  pleasure  of  this  body  concern- 
ing this  matter.  You  have  heard  the  resolution  and  the  information 
from  the  gathering  on  the  6th  of  December.  Some  of  these  parties  are 
here  tonight.  What  is  the  pleasure  of  this  Section  relative  to  this  mat- 
ter? 

Mp.  Ball:  I  move  you  that  the  Chair  appoint  a  Committee  of  three 
to  take  this  up  and  prepare  a  general  resolution  to  embody  the  idea, 
with  the  part  in  regard  to  the  permission  to  ship  bees  that  have  been 
infected  with  American  Foul  Brood  eliminated,  and  that  we  adopt  that 
now,  giving  the  Committee  power  to  reconstruct  it  so  as  to  be  acceptable 
with  that  provision  eliminated. 

D.  Ball's  motion  was  seconded  and  carried. 

Chairman  Paddock:  I  will  appoint  on  that  Committee  Dr.  Ball, 
Mr.  Cotton  and  Dr.  Fracker.  It  is  the  understanding  that  the  action 
of  that  Committee  will  bind  this  Section. 

Chairman  Paddock  :  Is  there  any  other  matter  to  be  brought  before 
this  Section  in  its  business  session? 

Mr  Fracker:  Would  it  be  in  order  to  move  that  the  matter  of  mak- 
ing recommendations  on  legislation  for  Federal  regulation  of  inter-state 
transportation  of  bees  be  also  referred  to  this  same  Conunittee? 

Chairman  Paddock:  I  think  it  should,  with  power  to  act.  If 
there  are  no  further  items  of  business,  we  will  hear  the  report  of  the 
Nominating  Committee. 

Mr.  F.  C.  Pellett:  Mr.  Chairman,  your  Conunittee  begs  leave  to 
recommend  for  Chairman  for  the  coming  year,  Prof.  H.  F.  Wilson  of 
Wisconsin;  for  Secretary,  our  present  incumbent.  Prof.  G.  M.  Bentley. 

Chairman  Paddock:  What  is  yoiu*  pleasure  in  regard  to  the  report 
of  the  Nominating  Committee? 

Mr.  Pellett:    I  move  the  adoption  of  the  report. 

The  motion  was  seconded  and  carried  imanimously. 

Adjournment. 
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EXPERIMENTS  WITH  GRASSHOPPER  BAITS* 

By  J.  R.  Parker  and  H.  L.  Shamans,  Bauman,  Mont. 

During  the  summer  of  1919  preliminan-  experiments  were  conducted 
for  the  jnirpose  of  improving;  the  efl[icienc\'  and  reducing  the  cost  of 
the  jK)ison  bran  mash  commonly  used  for  grasshoppers,  special  attention 
being  given  to  finding  substitutes  for  the  lemons  and  oranges  generally 
recommended  to  make  the  mash  attractive.  While  the  tests  were  not 
extensive  enough  to  warrant  the  drawing  of  any  general  conclusions, 
certain  materials  ap}jcared  so  pnmiising  that  a  report  is  given  at  this 
time  in  the  hofx;  that  other  workers  will  tr>'  them  out  during  the  present 
season.' 

Materials  Tried  as  Sibstitites  hOR  Citri's  Frtits 

The  following  materials  were  used  in  jilace  of  oranges  or  lemons  in 
the  standanl  formula:  amyl  aa*tate.  vanilla  extract,  lemon  extract, 
vinegar,  watermelon,  cantaloujH?,  I>anana.  and  ground  apples.  As 
checks  in  all  ex|)crimenls,  the  }x)is<)n  bran  ma.sh  was  tried  with  salt  and 
molasses  only,  and  with  salt  alone.  K(]uivalents  were  used  on  the  basis 
of  one  lemon  Ix^ing  e<|uivalent  to  any  one  of  the  following  amounts: 

1.  2  tfaiijKM>n!iful  f»f  4  \n.t  ttiil.  Itmxm  rxUncl 

2.  2  lrti.Hi»»i»m»»ful  of  vanilla  rx tract 
.'f.  2  t<*as|M Mindful  t»f  vinrijar 

4  1  ttasjMwmfuI  of  ainvl  ai^^tatr 

/».  1  iwanjc*' 

tV  I  ap{»l(> 

7.  MB)  iframs  Iwinana 

H  KM)  ^rarns  iantaI(>ti{M' 

1».  nm  ijranu  watrnnrkm 

Thi*  vari<»u*i  Uiit«^  wen*  pn*|>iireil  acix>rding  to  the  following  formula: 

Bran  .  .  25  lU, 

Pan**  jjrrtti  I  lb, 

S^lt  I  Ih. 

Mc»la*i«i-»»  2  qt» 

I^tTxm  or  (-<)\ii\ alt-fits  12  uniu 

Watrr  U)  quarU 

•('•mtnKii!*^!  frotn  the-  Kntof»oU>uiiaI  !-;^Ulrat<^ru•^  uf  xhv  Montana  Stair  (*ollrfr. 

•.Sjnir  \\\\s  i>ai><*r  ^^a^  •.iiKinittnl  fi>r  ptiMitation  in  April.  I*.*2I).  ^r  havi*  hiul  an 
rxtt  lU-Tst  t  hantt  tti  trv  'Hit  an)\l  atttatr  on  a  larifr  •tal*-,  l2..*ttMI  «nini^~%  having;  l»r<ti 
usrtl  'Innfiu  thf  MiTnrntr  of  \\t2^\  m  a  mvitv  jcra*fcJ»«ip|H  r  i»ut!»rt-ak  County  AKrnts 
and  furnur^  b^vin^  ofut  tn«(!  th<  atnvl  acTtatr  ftavorttl  i^M^oftcd  Itran  ma%h  wtmld 
UM  r;<»tJiiti|j  %\m'  It  W.I'.  \ifv  «fT«»tiM  and  th«  *afni»aJK'n  was  thr  Tn^•^t  suiifWul 
wr  Ka\r  rvir  t •  »f»«!u»  t» «!  Th«  11-W4  of  arm  1  ai«  tatr  a-  a  Mi!»titutr  Un  \vfx\tn\s  in  thi* 
onr  laniiMiifn  'a\t«l  at  !« a».t  t2.(KNI  if»  th«*  c<»%t  of  rnatiTiaK,  rMhifrtl  thr  lalmr  nccr»- 
*«*Ty  in  mixing  l)»r  lAUMmctl  l»ran  ma^h,  ami  iniTcft*c«l  its  effect ivcnr**. 
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Since  the  experiments  were  conducted  primarily  to  determine  the 
relative  value  of  the  various  flavoring  materials,  they  were  used  at  the 
strength  recommended  for  immature  grasshoppers,  i.  e.,  twice  as  strong 
as  when  used  against  adults.  This  was  done  so  that  each  kind  of  bait 
would  have  a  strong  distinctive  odor  of  its  own. 

Method  of  Putting  Out  Baits 

In  the  first  experiments  the  various  baits  were  scattered  on  boards 
and  over  small  plats  in  areas  30  yards  apart  where  grasshoppers  appeared 
to  be  uniformly  distributed.  The  number  of*  grasshoppers  feeding  at 
each  board  was  recorded  every  twenty  minutes  and  coimts  of  dead 
grasshoppers  were  made  on  the  plots  at  the  end  of  two  days.  This 
method  did  not  prove  satisfactory  as  it  was  observed  that  the  grasshop- 
pers moved  about  during  the  day  and  that  their  distribution  was  by 
no  means  imiform  or  constant.  In  other  words,  the  scarcity  or  abtmd- 
ance  of  grasshoppers  in  the  vicinity  of  any  particular  bait  had  a  much 
greater  bearing  on  the  results  than  did  the  relative  attractiveness  of  the 
bait  itself. 

Where  observations  are  made  evei:y  twenty  minutes  there  is  too 
great  an  element  of  chance  for  satisfactor}*^  results.  At  the  particular 
moment  the  observation  is  taken  the  grasshoppers  may  have  momen- 
tarily ceased  feeding  because  of  a  passing  cloud  or  gust  of  wind,  while  a 
few  minutes  before  they  may  have  been  feeding  very  heavily.  The 
results  of  the  first  experiments  were  so  variable  that  they  were  not 
reported.  However,  it  should  be  stated  that  in  practically  every  test 
amyl  acetate  was  far  ahead  of  all  the  others  that  were  tried. 

In  order  to  overcome  the  question  of  imeven  distribution  and  the 
element  of  chance  in  making  observations,  it  was  decided  to  conduct 
all  tests  at  one  point  and  have  them  under  continuous  observation. 
Each  kind  of  poison  bran  mash  was  placed  in  a  small  tin  pan  six  inches 
in  diameter  and  one  inch  deep.  The  pans  were  arranged  in  a  three  foot 
circle  where  adults  of  Camnula  pellucida  Scudd.  had  gathered  in  large 
numbers  for  breeding,  and  e^^g  laying.  An  observer  stationed  ten  feet 
from  the  pans  watched  with  field  ^lass  and  recorded  every  grasshopper 
that  climbed  into  a  pan  and  actually  fed.  The  relative  position  of  the 
pans  in  the  circle  was  changed  and  fresh  bait  was  put  out  every  two 
hours.    All  of  the  experiments  reported  on  were  conducted  in  this  way. 

Results  of  Expepiments 

Experiments  were  conducted  on  August  4,  6,  and  7,  diuing  which 
time  2074  grasshoppers  climbed  into  the  pans  and  registered  their 
choice. 
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CoNCLrSIONS 

I.  Amyl  acetate  was  decidwlly  the  l)est  of  all  the  attractive  matchah 
usee!,  ranking  first  in  even-  test  and  attracting:  far  more  in^sshoppers 
than  any  other  liait.  The  use  of  amyl  acx'tate  in  >:ra8shopper  baiU 
was  first  suKKt*ste<l  by  F^nifess^^r  R.  A.  (\K>ley  in  IIMS  ami  was  tried  in 
one  exjicriment  with  [»nimisin>;  results  jlurini:  that  sc*ason.  Our  rctulU 
with  it  in  tests  conducte<l  this  y«»ar  lead  us  to  Iw^lieve  that  it  is  a  mtisX 
pnimisin^  substitute  for  ritnis  fniits  in  the  standani  ixiison  bran  math 
Imit  ft)r  j:nisshopfK»rs.  Amyl  acx'tate  is  not  only  the  mfwt  attractive 
of  the  m;iierials  iriei!  out  but  is  also  the  chea|>est  rtf  thos<»  that  ranked  hi^h 
in  attniciiveness  An  outur  ovsls  five  (vnts  and  is  e(]ual  to  eight 
litnons  <ir  •»ninn*s  It  a! v.  has  the  additional  atlvantaije  of  \}cxn^  ready 
to  add  to  thr  {MMson  bnin  nuish  witliout  ttittit^',  or  j^riu(hn>:,  it  is  to 
(imtx'ntratrd  that  it  is  rasv  to  tnmsiMirt.  an«l  it  will  ke«»p  indefinitely. 

•J  Vanilla  ninknl  snt»nd  m  tin-  list  tit  attrartive  nuitenals  and  with 
annl  acttalr  was  far  U-ttrr  tlian  anv  «»t'  the  «»lluT  nuiteriiih  triwi.  Its 
i)rts«-iit  oi^t  \<  s\u}\  »hat  it  eaniio*  U*  umnI  ei-tinmnieiilly  in  ^'ms^hopficr 

.{  i  M  *hi'  In -li  Iniits  iisol.  watinn«'Iofi  j^a\'-  thr  In-st  p-sults  but  it  was 
ii«»  wlirrr  !nar  as  attractive  as  amv!  a*-tta?e  f»r  varrJIa  and  was  little 
Uttir  than  suit  al«»!u- 

I  Oi.r  i.i  \hv  sxirprisiiii'  n-sults  41!  thr  r\|KTiTiirnts  was  that  salt 
alMtw  i*;*\i-  Mi^t  as  ;'o*w|  nstilts  as  wlu-rt  niolasMs  and  s;ilt  wrn'  us4?d  and 
that  Inith  ;Mvr  UttiT  P-Milts  ihaii  wlirn  lnr»ons  or  oranges  were  added. 

Tills    :s   III    '.ii|rral»l«'    inti-n^t    U'taiiM'    it    mdu^atrs   that   exix-llrnt 

n  suits  in.r.  Ik  •'btaiiud  vwu  wht-n  it  is  iintM»ssiblc  to  Mtiire  molasses 
or  i  itni*-  fni:!'.  a-  '-inntinir-  hapix'ns  It  this  i»<»inl  ran  Ik*  i*stablished 
b\  tn*-?J.«r  «Ai- r;:ii'»:ts.  it  iinau^  tl;at  th«ni^;iiuls  of  <lolUirs  have  l)een 
uas^d  ::;  !!.•  ir-i  \  ■  ^  put*  ha m-  of  !ii.»!a*-M*.  atnl  ntnis  fniilH  It  will 
alv.»  iin.iii  !hat  in  thr  iiiturr  fanntTs  will  inorr  readily  use  ^rasshapper 
liai's  lK*«ausc  of  4lcva*as(il  (*i*st  and  lalM^r  in  the  prt*) Miration.     It  should 
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be  noted  here  that  Morrill*  and  Ricker*  have  shown  that  molasses  is  not 
necessary  against  cutworms  and  several  species  of  grasshoppers. 

5.  It  was  found  that  lemons,  which  have  been  widely  recommended 
as  the  attractive  element  in  grasshopper  baits,  were  the  least  attractive 
of  all  the  materials  tried  with  the  exception  of  lemon  extract.  Oranges 
gave  better  results  than  lemons,  ranking  fifth,  while  lemons  ranked  tenth. 

6.  It  should  be  borne  in  mind  that  the  tests  were  concerned  with  adults 
of  only  one  species  of  grasshoppers,  Catnnula  pellucida  Scudd.,  which 
had  gathered  in  great  nimibers  for  breeding  and  egg  laying.  The  ^Titers 
wish  it  distinctly  tmderstood  that  they  consider  the  experiments  too 
Jimited  and  the  conditions  too  abnormal  for  the  drawing  of  definite 
conclusions  or  to  warrant  the  radical  changing  of  methods  in  preparing 
grasshopper  baits.  The  results  of  the  tests  are  given  merely  to  suggest 
materials  that  may  in  the  future  prove  more  effective  and  cheaper  than 
those  now  in  use. 

Scientific  Notes 

Imported  Pine  Sawfly.  Larvae  of  Diprum  simile  were  collected  at  Harrisburg,  Pa. . 
on  September  13, 1920,  by  F.  M.  Trimble  and  T.  L.  Guyton,  Assistant  Entomologists 
with  this  Bureau.  Adults  were  reared  and  identification  verified  by  Mr.  S.  A. 
Rohwer.     This,  I  believe,  is  a  western  record  for  Pennsylvania. 

J.  G.  Sanders 

Salt  Marsh  Mosquitoes  Far  Inland.  In  the  course  of  the  mosquito  survey  of 
southern  Illinois  conducted  by  the  Illinois  Natural  History  Survey,  two  salt  marsh 
species  have  been  discovered.  Anopheles  crucians  Wied.  was  reared  from  a  pond  at 
Herrin  in  September  1920,  and  Aedes  soUicitans  (Walker)  D  &  K  was  taken  once  at 
Carbondale  in  March  1918,  and  several  times  in  considerable  numbers  in  May  1920 
at  Herrin.     Identifications  of  these  species  were  kindly  confirmed  by  Dr.  Dyar. 

Although  apparently  far  from  their  natural  habitat,  it  is  possible  that  they  are 
living  under  conditions  approximating  the  sea  coast,  since  this  section  is  underlaid 
with  salt,  as  witnessed  by  the  occasional  salt  springs  and  salt  outcroppings. 

S.  C.  Chandler 
Field  Entomologist  for  Southern  Illinois 

The  Thuberia  or  Wild  Cotton  Boll  Weevil.  {Anthonomus  grandis  var.  thurheriae 
Pierce)  has  made  its  appearance  in  cotton  fields  near  Tucson,  Arizona.  In  1914,  this 
insect  was  foimd  by  Mr.  B.  R.  Goad  of  the  U.  S.  Bureau  of  Entomology,  infesting 
experimental  plots  of  cultivated  cotton  in  the  foothills  in  a  location  recognized  as 
especially  favorable  for  such  infestation  to  occur  but  the  insect  has  not  previous  to 
1920  been  foimd  attacking  commercial  plantings.  Although  not  unexpected  to  those 
acquainted  with  the  wild  cotton  situation  in  Arizona,  and  the  abnormal  conditions 
which  have  existed  during  the  past  season,  the  actual  discovery'  of  the  weevil  in 
Arizona  cotton  fields  marks  a  notable  event  in  the  history-  of  cotton  culture  in  the 
arid  Southwest.  A.  \V.  Morrill 
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The  sectmcl  annual  riinnrr.  likf  the  first,  was  a  most  pleasant  and 
jxiinilar  afTair.  a  very  desirable  chanjje  frnm  the  more  seri<njs  rrj^lar. 
sessions.  The  inlitor  is  hut  voicinj;  a  vjeneral  sentiment  when  he  can- 
jcratulates  the  orijjinalor  ufxm  his  liapijy  thouvjht  ami  compltmentx 
him  am!  his  a-ssociates  u|Km  the  admirable  manner  in  which  it  was  exe- 
cutes 1. 

The  Thirty-thin!  Annual  Meetinj^'  has  |)asscd  and  i»n)ve<l  to  be  a 
well  attended  and  hi^jldv  surtx*ssful  ^ratherin^^  The  broader  entomologi- 
cal pn)bl(ins  riMX'ivetl  considendile  attention  as  well  as  many  of  the  mon: 
restnctetl  and  sjHcial  interests  The  joint  session  with  the  F'lant 
PathoKn^ists  (»n  dustinj,;  made  ix>ssi!)le  an  adminil)!/  bmad  fnimmation 
of  the  questions  involvinl  bv  npresentatives  (»t  lioth  orKanizations 
fn»m  difTrrent  p;irts  of  the  c*>untry  The  (tnnfwinitivelv  inn<iccnt 
apjx'annvj  title  "The  Spreading  of  Sprays"  o|K*ned  a  vijita  into  dossely 
n^LitnJ  pn»blems  liavmi:  a  most  praclital  lK*annvj  (»n  economic  entomol- 
ojjy  It  ys'u<  tv])ic?d  of  a  nunilnT  of  casi's  where  enl(»mnl(yists  nectl  close 
and  l(»nv:  susiairuMl  co-<>|K'niTion  fn»ni  invest iv:at«»rs  al(»n^'  (»ther  lines  ii 
the  U'sl  rf^ults  are  to  Ik*  obtained  without  >»reat  delay  The  difliculty 
of  si-ciinn;:  team  work  ot  this  character  was  an  im|>ortani  factor  in  the 
orv:aniz;itimi  of  the  Cmp  Protci^tion  Itistitute.  an  (»r):anization  which  has 
amoii^'  Its  I  possibilities  a  jin»fouTid  nnxlifirati«»n  of  the  invc^ti^^ational 
wurk  of  the  (HHintry 

The  ^'real  delay  in  nu4ihn^;  the  IX-txinlKT  issue  was  unantin)iate<l  aiid 
due  to  a  verv'  unustial  comliination  ot  circnimstanivs  The  c*<!iior  wms 
in  hojH-s  the  issue  would  b  •  in  the  liands  of  nv»st  memlxTS  a  week  bcforr 
it  was  lUHVssiirv  to  U-ave  for  the  annual  nut-tinj:  Particular  attention 
is  (alleil  t«»  tfu-  f<!itonal  of  that  nuinUr  Ix'^'iiuse  it  summanzes  prrsent 
Oiuditioiis  and  outlines  the  i>«)licy  ntx*ntly  ad(»pte<!. 
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Current  Notes 

Conducted  by  Associate  Editor 

The  Illinois  State  Beekeepers  Association  held  its  annual  meeting  at  the  Leland 
Hotel,  Springfield,  on  December  14  and  15. 

The  Tennessee  State  Beekeepers  Association  held  its  annual  convention  at 
Nashville,  Tennessee,  on  January  27,  1921. 

Eh-.  J.  M.  Aldrich  was  elected  president  of  the  Entomological  Society  of  America 
at  the  Chicago  meeting. 

The  annual  meeting  of  the  Minnesota  State  Beekeepers  Association  was  held  at 
Minneapolis  on  December  7  and  8. 

Mr.  H.  P.  K.  Agersborg  has  been  appointed  assistant  in  zoology  and  parasitology 
at  the  University  of  Wyoming. 

Doctor  S.  B.  Fracker.  acting  State  Entomologist  of  Wisconsin,  was  appointed  State 
Entomologist,  to  take  effect  July  1,  1920. 

Mr.  R.  D.  Olmstead,  assistant  in  entomolog>'  at  the  New  York  (Geneva)  Agri- 
cultural Experiment  Station,  resigned  October  1st,  1920. 

The  Thirty-second  annual  meeting  of  the  California  State  Beekeepers  Association 
will  be  held  at  Oakland,  March  1-4.  1921. 

Professor  W.  C.  O'Kane  is  chairman  of  the  Crop  Protection  Institute  organized 
recently  under  the  auspices  of  the  National  Research  Council. 

The  annual  meeting  of  the  Chicago- Northwestern  Beekeepers  Association  was  held 
in  the  Great  Northern  Hotel,  Chicago,  December  6  and  7. 

Mr.  J.  C.  Holton,  formerly  with  the  State  Plant  Board  of  Florida,  is  now  in  charge 
of  the  sweet  potato  inspection  service  in  Mississippi. 

Mr.  George  F.  Arnold  has  resigned  his  position  with  the  Federal  Horticultural 
Board  to  accept  a  position  as  assistant  entomologist  with  the  State  Plant  Board  of 
Mississippi. 

Doctor  T.  J.  Headlee  gave  an  address  on  Mosquito  Control  at  a  luncheon  of  the 
Chamber  of  Commerce  at  Hotel  Taft,  New  Haven,  Connecticut,  December  18,  1920. 

Mr.  J.  G.  Hester  has  resigned  his  position  with  the  Federal  Horticultural  Board 
to  accept  a  position  as  assistant  entomologist  with  the  State  Plant  Board  of  Missis- 
sippi. 

Announcement  was  made  of  a  joint  meeting  of  the  Washington  State  Beekeepers 
Association  and  the  Inland  Empire  Beekeepers  Association,  held  at  Spokane,  Wash- 
ington, December  14,  15  and  16. 

Mr.  H.  L.  Dozier  spent  the  past  year  in  the  Graduate  School  of  Ohio  State  Univer- 
sity, and  is  now  assistant  entomologist  for  the  State  Plant  Board  of  Mississippi. 

Doctor  F.  C.  Craighead  of  the  Biu'eau  of  Entomology,  Washington,  D.  C,  has  been 
appointed  entomologist  in  the  Division  of  Forest  Insects,  Entomological  Branch, 
Canadain  I>epartment  of  Agriculture. 

Mr.  E.  W.  Stafford,  Assistant  Professor  of  Zoology  and  Entomology  in  the  Missis- 
sippi A.  &  M.  College,  was  in  the  Graduate  School  of  Cornell  University,  during  the 
past  summer. 
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Doctor  A.  E.  Camcrtm,  Saskatoon,  5viskatchrwan,  and  A.  B.  Baird,  Predertcton, 
N.  B..  have  bt-en  granted  a  six  months  leave  of  absence  from  the  Entomological 
Branch,  Canadian  Department  of  Agriinilture. 

Miss  Gladys  Hoke  is  i-ontinuing  h«T  work  on  scale  insects  in  Ntisssiaippt.  She 
K|>ent  Ke\*eral  months  early  in  the  year  studying  with  Doctor  A.  D.  MacGtQtvray  at 
the  Univ«Tsily  of  Illinois. 

The  annual  meeting  of  the  Penns>'lvania  Beekeepers  Association  was  held  at 
Hafrisburg.  Januar>'  2I(,  during  Farmers*  Week.  Doctor  B.  P.  Phillips  was  on  th  - 
|»n>gram  cs  one  of  the  s{Nraken«. 

Mr.  Kli  K.  Bynum.  formerly  mith  the  State  I*lant  Board  of  Plorida,  is  now  kxated 
at  Ocean  S|irings,  MisKisaapjn,  whcTc  he  is  employed  as  an  inspector  for  the  State 
Plant  Board  of  Miii^isstpf>i. 

I*rof.  H.  Okamoto.  f<irmerly  t»f  the  cUiMirtmimt  of  entonK>log>'  of  the  Hokkaido 
Agricultural  Exi)eriment  Station.  Sapporo.  Jaimn.  is  now  cntomologiit  of  the  agn- 
cultural  exj>eriment  station  at  Stiigen.  Ojrea. 

IVof.  Saturo  Kuwayama  has  InTn  a|)potntetl  entomologist  of  the  Hokkaido  agh* 
iiiltural  ex|MTim«*nt  station.  Sap|)on>,  Ja|>an. 

Acxx>rdmg  tn  Siieme,  IYt>fesiK>r  Clarence  E.  Mickel,  Extension  Entomologist. 
College  of  Agriculture,  University  t>f  Netiraska.  has  resigned  to  accept  a  ponttoQ  as 
research  entomologist  with  the  American  Beet  Sugar  Com|iany,  Rocky  Pord,  Colo- 
rado. 

Mr.  F.  M.  Hull  has  rrtumtd  to  (ontimie  his  studies  at  the  MiWssi|>|ii  A.  A  M. 
College.  He  was  rmi)l«»vr«l  (luring  the  jmst  summer  at  the  Ja|>anese  Beetle  Labora- 
tory at  KiMTtim,  New  J<Ts«*y. 

Mr.  P.  R.  My«T«.  of  thr  Bun-au  i»f  Entomoli>gy.  has  Ijrrn  plat^l  in  charge  of  the 
hrld  laUiratirry  at  Carlislr.  Pa  .  ti»  fill  th<*  vaianry  i*ausnl  by  the  death  of  Mr.  W.  R. 
Mii\mnfll 

Th«-  Nrw  Jrrsr\  li««k«'«T« '*  As»i*»ation  hrl»l  its  annual  mretmg  at  Trmttwi 
(»n  JanuafN  l.'f  and  H.  ll^fl  Fhr  pn»>jrani  w.i^arrangnlbv  thr  Secretary,  E.G.  Cirr, 
NrH  Kgy;t.  \    J 

I)()tt(ir  M.  W  llla«knmn  has  rrturm-'l  to  takr  up  his  work  as  IVofeMor  of  FofVftt 
Kntitnioliigx  at  Svra*  um-  rniv«Tsit\,  aftiT  sjK-nding  right  months  in  MiMaistpfit, 
Htii«lving  f'trist  lns«'^t^  f«»f  thr  St.itt-  Plant  H<i.ir'l  «»(  Missivsippi. 

KrM»Cfut:«»MN  tfi.rn  !Kr  Stati  Plant  liiurd  .in.l  Knt<>innl«>gual  ntaff  m  Misftisu|»pt 
Mn.'  JtiK  I.  P.rjII.  havr  »K'rf»  .l^  follow.  R  I.  H.^rll,  \V.  H  Carjietiter.  R  (*• 
\Va«l« .  j    I*    N«»j;j:it)  .ifi'l  H    I.   Collins 

A  •^rfit  t|.i\  ■»  .iTtnvia!  tn'ttnijf  ••(  tin-  Mi«lii>j.ir»  H«*«'k«iT»«Tv  AvMht«ition  has  l>een 
pUntiMl  f"r  |atni.ir\  1J.*».  Jli  uii>l  *J7  at  Ka*.!  iMn-iitiK'.  proUiMv  ,\\  \\\v  .Xgnmltural 
(\.1U>;»        \lf    R    M    KtlK  .  K.i'i  l«»t»'injj,  iv  thr  M»  rrtarv 

lfK|>*f>..i:  Ittin.i!!  «.f  l!Ti!«i!n..I«i>»\  Tin-  pnMuatiitn  «if!i«*-  i.  n.iu  at  41.  Vi^cen'* 
<»u!f .  l^»i>'!««:i,  ^  W  7  '^  ii'l  al'  « fttiiTnntiuatiijns  rr^jKttjng  *iiI»m  npti<m*  *»r  el* 
i:'..tr;K«<«  for  the  Rt  m*  w  <<f  AfpliMl  Knt< •tnoln^'v  m\*\  thr  Hullrtm  (»(  Kntiimological 
Ri'«.iT   K    -r  ••.  \U  \\\u  ..■>  l.l.r  iT\.  :■'  till  .\v'i  .!af:'  I  hrt*  !..r  .it  th.  a»-.\r  aildrrM. 

TK»  r*'»rn!.i  s».i?«  H«tknj'4T*>  A'  «W%»ti«»!i  ua  «'f^.iT;i/«-»l  .it  ( iattH-^x  »llr,  (Kto(>er  tt, 
al--»t  ik'»  \'*\u^  ;ri  *  T.t       Tin   followinic  oftmr^  wi-n  «lrit«^l      J    W.  Bame>'.  prcai* 
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dent;   J.  K.  Isabd,  vice-president;   J.  R.  Hunter,  secretary,  and  K.  B.  Bragdon, 
treastirer. 

According  to  Gleanings  in  Bee  Culture,  Mr.  H.  B.  Parks  resigned  as  State  Apiarist 
of  Texas  on  November  1,  to  take  up  his  new  work  in  the  sales  promotion  and  exten- 
MO  department  of  the  Texas  Honey  Producers  Association. 

Resignations  from  the  Entomological  Branch,  Canadian  Department  of  Agri- 
culture, are  announced  as  follows:  G.  M.  McFarlane,  Saskatoon  Laboratory; 
B.  P.  Donat,  Annapolis  Laboratory;  G.  H.  Hammond,  Division  of  Field  Crop  and 
Garden  Insects;   Miss  M.  M.  Nash,  stenographer,  headquarters. 

The  following  resignations  from  the  Bureau  of  Entomology  have  been  announced: 
Joseph  N.  Crister  and  J.  C.  WooUey,  Southern  field  crop  investigations;  George  S. 
Demuth  and  E.  Watkins,  Apicultural  Investigations;  C.  A.  Bennett,  Tropical  and 
Subtropical  Fruit  Insect  Investigations. 

It  has  been  announced  that  the  Ohio  State  University  gave  a  short  course  for 
beekeepers  January  31  to  February  5.  Doctor  E.  F.  Phillips  of  Washington,  D.  C.» 
was  in  charge.     Mr.  George  S.  Demuth  was  also  one  of  the  speakers. 

Mr.  W.  R.  Thompson  of  the  Bureau  of  Entomology  who  is  now  in  southern  Europe 
collecting  insect  parasites  of  the  European  com  borer,  reports  encouraging  progress. 
Several  hundred  Hymenopterous  parasites  have  already  been  shipped  to  Boston  and 
anrved  in  eaoeUent  condition. 

Professor  J.  G.  Sanders,  Director  of  the  Bureau  of  Plant  Industry,  Pennsylvania 
Department  of  Agriculture,  Harrisburg,  Pa.,  is  the  official  entomologist  of  a  scientific 
expedition  sent  by  the  Everhart  Museum,  Scranton,  Pa.,  to  Panama.  He  plans  to 
spend  two  months  in  the  field. 

The  Chancellor's  28th  biennial  report  of  the  University  of  Kansas  shows  the  growth 
of  the  entomological  department  of  that  mstitution.  In  1915-16  there  were  three 
instructors  and  153  students;  at  present  there  are  337  students,  though  the  number 
of  instructors  remains  the  same.  In  the  same  period  the  number  of  student  hours 
has  increased  from  475  to  1405,  an  increase  of  196  per  cent. 

Mr.  R.  N.  Lobdell,  Associate  Professor  of  Zoology  and  Entomology  at  the  Missis- 
sippi A.  &  M.  College,  addressed,  by  invitation,  the  Southern  Nurserymen's  Associa- 
tion at  Charleston,  South  Carolina,  on  August  19,  1920,  and  the  Tennessee  Florists* 
Association  at  Memphis,  Tennessee,  on  November  17,  1920. 

Mr.  F.  H.  Benjamin,  Assistant  Entomologist  for  the  State  Plant  Board  of  Missis- 
sippi, has  returned  to  Ithaca,  New  York,  to  continue  his  studies  in  the  Graduate  School 
of  Cornell  University,  and  is  planning  to  return  to  Mississippi  in  February.  He  is 
devoting  his  entire  time  to  Lepidoptera. 

Mr.  H.  A.  ScuIIen,  formerly  special  field  agent  in  beekeeping  extension  work  for 
the  State  of  Washington,  has  recently  been  appointed  in  charge  of  bee  culture  work 
at  the  Oregon  Agricultural  College  at  Corvallis,  Oregon,  and  will  have  charge  of  the 
class  work  as  well  as  extension  work  in  Oregon. 

Mr.  J.  L.  King  of  the  Pennsylvania  Bureau  of  Plant  Industry  has  been  appointed 
flpcanlist  in  insect  parasites  in  the  Federal  Bureau  of  Entomology  and  has  been  sent 
to  Japan  to  assist  Mr.  C.  P.  Clausen  in  collecting  and  rearing  parasites  of  the  Japanese 
beetle  for  introduction  into  New  Jersey. 
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Mr.  A.  C.  Burnll,  special  field  agent  of  the  Bureau  of  Entomology,  who  ha*  bmi 
engaged  in  North  Dakota,  where  for  three  years  he  has  conducted  the  most  eiten- 
Rive  gra&!»ha|ifMT  camftaign  that  this  country  has  ever  seen,  has  resigned  to  accept 
the  position  of  Extension  Entomologist  at  the  University  of  Missouri,  Cohunbta,  Mo. 

Mr.  H.  W.  Allen,  formerly  with  the  U.  S.  Bureau  of  Entomology,  caroe  to  MtfM- 
mppi  last  June  to  accept  a  position  as  Assistant  Entomologist  with  the  State  Plant 
Board.  He  has  recently  been  transferred  to  the  Entomology  Department  of  the 
Mississippi  A.  &  Nf .  College,  and  is  now  devoting  the  greater  part  of  his  time  to  teach- 
ing. 

A  report  of  the  proceedings  of  the  meeting  of  the  Association  of  Cotton  States 
Entomologists  held  at  Vicksburg,  Miss.,  and  Tallulah,  La.,  March  1-3,  1990  (ler 
this  Journal,  Vol.  13,  fiages  256.  April  1U20)  has  been  prepared  in  mimeograph 
form,  and  may  be  obtained  by  sending  one  dollar  ($1.00)  to  A.  P.  Conradi,  Secretary, 
Oemson  College,  S.  C. 

Mr.  Oliver  I.  Snapp.  for  the  past  three  years  representing  the  Division  of  IVcidu- 
ous  Pruit  Insects  of  the  U.  S.  Bureau  of  Entomology  in  extension  and  investigation 
work  in  Miioisssppi  with  headquarters  at  Agricultural  College.  Mlvissippi,  has  been 
transferred  to  Port  Valley,  Georgia,  where  he  is  in  charge  of  the  Bureau  of  Entomol- 
ogy Laboratory.     His  work  will  be  almost  entirely  on  peach  insects. 

Mr.  P.  H.  Rolfs  has  severed  his  connection  as  director  of  the  extension  work  in 
Plohda  on  the  31st  of  December.  After  the  first  of  January  1921  his  addrcas  will  be 
Bello  Horizonte,  Estado  Minas  Geraes,  Braxil,  where  he  is  commissioned  to  locate. 
establish  and  conduct  an  agricultural  institution  of  research  and  instruction.  The 
President  of  Minas  Geraes  desires  that  the  heads  of  departments  shall  be  American 
■dentists. 

Mr.  L.  S.  Mcl^nr  of  the  Entomological  Branch,  (^anaduin  De|>artment  of  Agri- 
culture,  »|K^l  two  weeks  in  Octolxr  in  company  with  Mr.  H.  L  Mclntyre  of  the  Fed- 
eral Bureau  of  Entomology,  in  northrm  Nc-w  Ifainpsihirt*,  Vi-rmont  and  the  Maritime 
IViviniTu,  rxamining  the  territory  liable  to  noon  Ix^ime  infe«te<l  with  the  gipsy 
moth  which  is  now  m  Maim*  and  New  Ham{>^hirr,  only  alxnit  twenty-five  miles  from 
thr  (^anadian  border. 

A  second  conference  in  regard  to  the  Mexican  Bean  Beetle  was  held  at  Birmingham, 
Alaliama.  on  (k*lolier  lU.  1920.  Among  those  in  atten<!ance  were  Doctor  C.  L. 
Marlatt,  Chairman,  ami  Doctor  K.  P.  Kellernmn  of  thr  P<^lrral  Hr^rttcultural  Board. 
lYofeMor  Wilmon  Nrwrll  of  Plon*la:  A.  C.  I^win  of  (trtirjcia,  R.  W.  Hamed  of 
MiMiv.i|ipi.   C.  H.  Po|»moe  and  J.  E.  (»nif  of  the  U.  S.  Bureau  of  Entomology. 

The  annual  mrrtings  of  the  Dntano  Entomological  Sticirty  wrrr  h«*ld  at  GuHph 
No\'enil>rr  17  an*l  IH,  with  Mr.  Arthur  C»\\mm,  l*rr%idrtit.  in  thr  cltair.  The  follow- 
ing entomologi%tji  were  present  from  thr  Unitr^l  Sutr*:  Doctor  E.  P.  Pelt,  SUIs 
Entomologist.  Alliany.  N.  Y.;  ProfrsMir  C.  K.  (^roftby.  (^omrll  University,  Ithaca* 
N.  V  ;  .Mr.  VV.  R.  Walton.  Washington.  D.  C  ,  ami  Mr.  L.  H  Worthley.  Boston. 
Mais.,  of  the  Peileral  Bureau  of  Entomology. 

Atxxjrding  to  the  Expthmeni  Staiion  Rnoni,  thr  dtvisifm  of  entomology  of  tl» 
UniverMty  of  California  ha«  been  reorganized  a*  the  division  of  entomology  and  para- 
sitolcjgy  lYofesftor  W.  B.  Hrmi*  ha*  l>em  a|»{Mnnteil  hrad  of  thr  divi%ton.  continuing 
his  activities  in  fmrasitologv'.  practical  medical  entomology,  and  ecology.  Tht 
dtviston  is  made  up  of  three  grou|M,  viz.  general  enton)ok)gy  and  taaooony,  agri* 
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cultural  entomology,  and  parasitology,  in  relation  to  animal  industries,  in  charge 
respectively,  of  E.  C.  Van  Dyke,  E.  O.  Essig,  and  S.  B.  Freeborn. 

Mr.  Frank  Pellett  of  Hamilton,  Illinois,  and  Professor  H.  F.  Wilson  of  the  Univer- 
sity of  Wisconsin,  spent  a  week  from  August  30th  to  September  4th,  1920,  in  Missis- 
sippi, where  they  addressed  enthusiastic  meetings  of  beekeepers  at  Greenville,  on 
August  31st,  Agricultural  Collie  on  September  2d,  and  Gulfport  on  September  4th. 
They  were  investigating  beekeeping  conditions  in  Mississippi.  These  meetings 
had  been  arranged  by  Specialists  in  Bee  Culture,  R.  B.  Wilson,  and  Entomologist, 
R.  W.  Hamed. 

On  September  7th  and  8th,  a  collecting  and  scouting  party  spent  two  days  collect- 
ing on  Cat  Island  off  the  Gulf  Coast  of  Mississippi.  The  party  included  T.  S.  Van 
Aller  and  W.  C.  Dukes  of  Mobile,  Alabama,  Doctor  L.  E.  Miles,  H.  H.  Kimball,  H.  L. 
Dozier,  F.  H.  Benjamin,  R.  P.  Bamhart,  and  R.  W.  Hamed  of  the  Entomological 
and  Plant  Board  Staff  in  Mississippi,  and  J.  E.  Graf  of  the  U.  S.  Biu-eau  of  Entomol- 
ogy- 
Extensive  Argentine  Ant  control  compaigns  have  been  put  on  at  the  following 
towns  in  Mississippi:  Woodville,  Crystal  Springs,  Durant,  StarkviUe,  and  Laiu'el. 
This  work  is  done  in  co-operation  with  the  State  Plant  Board  and  the  town  authori- 
ties. Most  of  the  work  has  been  done  under  the  direct  supervision  of  Mr.  E.  R. 
Barber,  of  the  U.  S.  Bureau  of  Entomology,  assisted  by  Mr.  Luther  Brown,  formerly 
of  the  State  Plant  Board  of  Florida,  but  now  employed  in  Mississippi. 

Mr.  A.  W.  Morrill,  formerly  Arizona  State  Entomologist,  has  been  located  in  Los 
Angeles,  Cal.,  during  the  past  year  where  he  is  managing  entomologist  of  the  South- 
western Alfalfa  and  Cotton  Protective  Service,  a  co-operative  association  of  about 
twenty  growers  associations,  extensive  land  owners,  and  business  concerns  having 
important  interests  in  protection  against  alfalfa  and  cotton  pests  in  the  southwest, 
particularly  against  the  alfalfa  weevil,  cotton  boll  weevil,  Thiu^beria  or  wild  cotton 
boll  weevil  and  the  pink  boUworm. 

Appointments  to  the  Bureau  of  Entomology  are  announced  as  follows:  W.  A. 
Baker,  Scientific  Assistant,  San  Antonio,  Tex.;  R.  C.  Shannon,  temporarily.  Cereal 
and  Forage  Crop  Investigations;  James  Zetek  (part  time)  Panama  project;  R.  E. 
Nolen,  Camphor  thrips,  Satsimia,  Fla.;  Robert  P.  Colmer,  James  M.  Langston, 
George  F.  Riley,  J.  B.  Swift,  Clifford  G.  Wallace,  Joseph  G.  Hester,  Jackson  V. 
Vernon,  George  B.  Ray,  George  L.  Lott  and  Malcolm  H.  Mabr>',  all  collaborators, 
Truck  Crop  Insect  Investigations,  under  the  direction  of  Professor  R.  W.  Hamed, 
Agricultural  College,  Mississippi. 

The  last  legislature  appropriated  a  total  of  $240,500  for  the  support  of  the  State 
Plant  Board  of  Mississippi.  Among  the  chief  activities  of  the  Plant  Board  at  this 
time  are  the  following:  scouting  for  the  pink  boll  worm  of  cotton,  Mexican  bean 
beetle,  sweet  potato  weevil,  Oriental  fmit  moth,  alfalfa  weevil,  and  citrus  canker; 
eradication  of  sweet  potato  weevil;  eradication  of  citrus  canker;  Argentine  Ant 
control;  nursery  inspection  service;  sweet  potato  inspection  service;  cottony 
cushion  scale  control;  port  inspection;  enforcing  quarantines  against  various  pests, 
especially  the  pink  bollworm  of  cotton. 

Announcement  has  been  made  of  the  following  transfers  in  the  Bureau  of  Entomol- 
ogy: Julian  J.  Culver,  Fort  Valley,  Ga.,  to  Vienna,  Va.;  E.  R.  Skellregg,  I>over, 
Del.,  to  Fort  Valley,  Ga.;  J.  W.  Jones,  Arlington,  Mass.,  to  Carlisle,  Pa.;  D.  W. 
Jones,  gipsy  moth  work,  Melrose  Highlands,  Mass.;  to  com  borer  work,  Arlington, 
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Mmj.:  Neak  P.  Howard,  Bowlinf  Green,  Ohio,  to  BtnimiKli*nii«  AUl:  Fred  A. 
Johnston,  Kinf^Ue,  Tex.,  to  Nogmks,  Ariz.;  Francis  P.  Bibby,  K.  P.  EwtiHC,  R.  C. 
Gaines  and  G.  L.  Plyler,  boll  weevil  force  to  Federal  Hortictiltural  Board;  E.  R. 
Van  Lecuwen,  Cornelia.  Ga.,  and  W.  D.  Whitcomb,  Yakima,  Wash.,  temporarily 
to  Fort  Vallc)',  Gn. 

Aa  important  conlcrenc?  in  regard  to  the  Mexican  Bean  Beetle,  E^iiackma  €mmpt^, 
that  has  recently  been  introduced  into  Alabama  and  now  occurs  in  12  counties  in  that 
State  was  held  at  Birmingham  and  Mootgamery,  Alabama,  on  September  *JU  and  21. 
192D.  Among  those  in  attemlance  were:  Doctor  W.  E.  Htmls.  State  Entomolo- 
gist of  Alabama;  Professor  G.  E.  SUnher,  Suu  Horticulturist  of  Alabama;  Doctor 
J.  H.  Montgomcr>'  of  the  Sute  Plant  Board  of  Florida;  I^rofessor  A.  C.  Lewis,  Sute 
Entomologist  of  Georgia;  T.  H.  Jones,  Entomologist  of  the  Louisiana  Experiment 
SUtion;  Professor  R.  W.  Hamed.  State  Entomologist  of  Mississippi;  W.  J.  Baerg. 
Sute  Entomologist  of  Arkansas;  C.  H.  Pofienoe  ami  J.  E.  Graf  of  the  U.  S.  Burcrnu 
of  Entomolog>'. 

Dr.  Wilmon  Newrll  has  a(x*ef>trd  the  positicms  of  Dirt-ctor  of  the  Agricultural 
Experiment  Sution,  IX-an  of  the  ("ollege  of  Agriinilturr  ami  Director  of  the  Agri- 
cultural Extension  I^vision—all  connecte«l  with  the  Untvrnuty  of  Florida  at  Gatnn- 
ville.  Florida.  The  ap|X)tntment  lK«came  effective  January  I2th  last.  Dr.  Newell 
has  not  relinquished  the  positifm  of  Plant  Orninuiksiimrr,  which  he  has  held  for  the 
past  five  and  one- half  ycani.  On  the  contrary.  I>r.  .Newrll  will,  in  addition  to  the 
new  duties  he  has  auMimetl,  cuntinu  *  to  direct  thr  plant  |M*s»t  ctmtrol  work  ami  the 
police  and  regulatory  ttcttvitien  of  thr  Sute  Plant  Board  of  Florida. 

I  hiring  thr  Chicago  mrrtings  of  thr  .-\.  A.  E.  E.  an  organization  t»f  extension  work- 
ers wai  ftirmnl.  with  thr  (»hj<vt  (»f  nuibling  thr  rxtrnMon  w«irkrnk  in  the  varitms 
states  to  kiti>  in  cIomt  ttniih  with  t-och  othrr,  to  rnahir  thriii  to  takr  otlvantagr  «if 
nrwly-diM.t>vtTttl  ixifitrol  m<*th<Mlk,  ami  to  iiuikr  ))«»vMlilr  the  nuirr  rapt«l  <li»M-mina- 
tiim  tif  knowU^lgr  of  in-xt  t  outhrruks  whu  h  mijjht  Nprt^ail  from  onr  statr  to  anothrr 
Mr.  K.  (f.  Krlly.  .Manhattan.  Kan>as.  wa^  rlivtrtlchainnan.  .MI  th<nr  intrrr»tnl  in 
such  an  organttatton  arr  asknl  to  communicatr  v^ith  Mr.  W.  P.  Flint.  Seer«tar>'. 
Natural  Hiiktory  Building.  Url»ana.  Illinois. 

Tlir  Fnlrral  Hortaniltural  Board  Iuik  srnt  out  a  warning  to  the  rffnt  that 
Fremh  fruit  icr>tlings  now  arriving  in  thr  <.x>untry  arr  hravily  infri»te<l  with  lirown- 
tail  n»oth  nrst*  Tlkinjugh  in^iirvtum  is  urge<l  u|ion  all  <lirrctly  or  imlirrctly  affecteil 
by  the  |MMMblr  r^ktabhshmrnt  of  thu  |ir»t  in  nrw  kKalitint.  Kx|M*nn^nt%  arr  miw  in 
|ir«>gr«A  at  Boston.  Msm  .  to  itrt«*rminr  thr  |<i%!»ibihty  of  kilhng  thr  hilK-rnattng 
lar>*ar  \»\  vacuum  fttmigatum.  Thrrr  havr  alw*  U-rn  rriK-atri!  timling«k  on  shipments 
fif  Frrm'h  «-r<lling»  of  thr  White  Ttrv  IHerid.  Ap<*rtn  rntiarfi.  thr  lurvar  of  wharh 
are  general  frrtlrrs  on  thr  foliage  of  fruit  an«l  wiM  nisac^Nis  plantn  ami  cade  tree* 
in  Eun>|ir  lna»ninrh  us  therr  i«  a  |tf><«ilrtlity  of  cx>nfu«ing  tl)«*  m-sts  nf  thrve  twt> 
»|MH*ie^.  It  i«  ftuggrstrtl.  if  thrrr  br  any  <loti)it  of  thr  i<lrntit\  of  thr  sfHtir^  that  that 
matmal  \r  ftwwanlnl  to  sfircialists  for  detmninatMm 
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Proceedings  of  the  Thirty-Third  Annual  Meeting  of  the 
American  Association  of  Economic  Entomologists— (C(7n//nu^d) 

Morning  Session,  Thursday,  December  30,  p.35  a.  nt. 

President  Wilmon  Newell:  The  first  paper  on  the  program  is  by 
S.  W.  Bilsing. 

THE  PECAN  NUT  CASE  BEARER  (ACROBASIS  CARYAEVORELLA) 

By  S.  W.  Bilsing 

The  pecan  nut  case  bearer  in  its  larval  stage  is  the  most  important 
insect  enemy  of  the  pecan  industry  in  Texas.  The  author  has  conducted 
a  series  of  spraying  experiments  extending  over  several  years  to  find  a 
possible  control  for  this  insect. 

There  are  three  generations  during  the  year.  The  larva  of  this  insect 
passes  the  winter  in  the  larval  burrow  at  the  base  of  the  buds.  These 
larvae  become  active  about  the  time  the  buds  start  in  the  spring.  The 
moths  which  come  from  these  overwintering  larvae  begin  to  emerge 
during  the  latter  part  of  April  and  continue  to  emerge  for  about  twenty 
days.  The  eggs  are  laid  in  the  center  of  the  pistil  of  the  nut  from  three 
to  nine  days  after  emergence.  The  egg  hatches  about  five  days  after 
deposition  and  the  yoimg  lar\'a  usually  attacks  the  buds  on  the  limb 
below  the  nut  cluster.  In  a  few  days  it  returns  to  the  nut  cluster  and 
begins  boring  into  the  nuts  at  the  base.  The  nuts  are  attacked  when 
they  are  very  small,  scarcely  larger  than  an  ordinary  pea.  The  presence 
of  a  lar\'a  in  a  nut  is  indicated  by  the  excrement  and  frass  which  projects 
from  the  opening  at  the  base  of  the  nut  through  which  the  larva  entered. 
The  nut  drops  to  the  ground  after  the  interior  is  hollowed  out  and  as 
the  nuts  are  very  small  at  this  time  one  larva  may  destroy  a  large  niunber 
of  nuts  before  it  has  reached  maturity.    The  larva  reaches  maturity 
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in  twenty-five  to  twenty-nine  days  at  which  time  it  pupates  within  the 
nut.  The  nuts  are  usually  webbed  together  by  the  larvae  and  the  pupal 
staf^e  is  passed  in  nuts  which  are  tied  fast  in  this  way  on  the  tree.  Altho 
there  arc  three  generations  very  little  damage  is  done  except  by  the  first 
generation.  Due  to  the  fact  that  the  nuts  are  so  small  at  this  time,  the 
damage  is  little  noticed.  Sometimes  the  second  generation  destTO>'s  a 
considerable  mmiber  of  nuts  but  as  a  rule  it  is  the  first  which  docs  the 
major  portion  of  the  damage. 

It  was  estimated  last  year  (1919)  that  there  were  produced  in  Texas 
about  one  thousand  cars  of  pecans.  The  past  season  (1921))  there  was 
almost  an  absolute  failure  of  the  pecan  crop.  Nearly  all  pecan  growers 
arc  of  the  opinion  that  the  failure  was  due  to  frost.  The  same  opinion 
is  given  in  reports  of  the  United  States  Bureau  of  Markets.  That  such 
was  not  the  case  may  be  seen  by  examining  the  following  tables.  The 
following  series  of  cxiKrriments  were  conducteil  at  Corsicana.  Tcgcas.  in 
an  orchard  of  about  six  hundred  trees.  This  place  was  admirably 
suited  for  such  an  exijeriment  because  all  the  trees  arc  Halberts  and 
alxnit  ten  years  old.  A  fx^rtion  of  the  orchard  ctmiprising  fifty  trees 
were  use<i  in  this  exjieriment.  These  trees  were  alxmt  of  the  same  stxc 
and  age  and  acx-onling  to  the  owner.  Mr.  J.  M.  Blacklnim.  of  about 
the  same  liearing  cajiacity.  These  trees  were  arranged  as  nearly  as 
possihli*  ill  pit  its  of  fours  acxtirding  to  their  size  F<mr  were  spra>Td 
and  thi-  nrxi  sti  of  four  wi-ri*  not  sprayed  (hicx*  each  week  the  nuts 
fniin  tach  tnv  which  had  falU-ii  to  tlu-  ^toutuI  witi*  (tilk-rttMl  and  counte*!. 
Thr  lunnlKT  which  ha«l  fallrn  InHauM-  (»f  thr  attacks  of  the  case  Ixjarrr 
larva  wen*  talnilattti  in  one  cohimn  and  those  which  had  fallen  fnim 
other  cans4s  were  lalmLiled  in  another 

In  spravin^.;  |K-cans  it  is  netx-ss;iry  to  iim*  a  first h^Uiss  jKiwer  spra\irr 
whu  h  will  maintain  at  lea^t  two  hunclre«l  an<l  fifty  |)oiinds  pressure. 
One  wIikIi  will  keej»  a  pressure  of  iliree  luindred  and  fifty  |Mninds  is 
iK-ller  One  of  the  standiin!  makes  of  spniy  guns  is  also  desirable  as 
more  ethcient  work  <an  U-  d«»ne  witli  a  spray  v:^in  than  with  a  nozzle. 
The  "rt  hard  was  tirsi  spnised  Ma\  s  wiili  arsenate  of  lead  at  the  rale  of 
three  jM Hinds  |>er  tifl\  ^allMiis  of  water  A  se<f»nd  spra\in^  was  made 
Ma\  J  J  'I'hese  two  appliuitior.s  wtre  made  f^r  tfu  first  l»n>o«!  Lir\'ae. 
A  tliird  sjiraym^:  was  macje  on  June  L*r»  for  lhes<*c*»nd  liro<»dof  li4r\*ae. 
Sine  '.ears  it  r  neress.4r\'  \t,  make  this  a]»phratn»n  luit  the  jast  s«-as<m 
It  was  linnet evsiirx  sunt  the  numlKr  of  L'ir\a  '»f  the  s*'c»»nd  genenition 
was  SI.  sniiill  that  tlu  \  did  ver\  little  i!ama^:e  In  l«M*»  however,  the 
M*o!nl  ^riieratiMii  m!  lar\aedid  ti»nsideraMe  damavtc  and  this applitiit um 
was  lun  vs;4r\  'flu  tt>ntn»l  of  the  invct  um  U'st  lie  aioimplishe<l  \u  the 
first  ^^enemtion 
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Another  series  of  spraying  experiments  was  tried  in  a  pecan  orchard 
at  College  Station  with  calcium  arsenate  which  yielded  negative  results. 
As  this  orchard  is  about  one  hundred  miles  from  the  Corsicana  orchard 
it  is  impossible  to  say  at  the  present  time  if  the  difference  was  due  to 
differences  in  rainfall  or  to  the  differences  between  calciimi  arsenate  and 
arsenate  of  lead.  It  will  be  necessary  to  repeat  this  in  order  to  detwmine 
the  exact  cause. 

Plot  I — Unsprayed 


No. 

Dropped  NuU 

Nuts  on 

Tree 
Sept.  27 

Total 
Nuts 
Borne 

Percent. 
Infested 

Percent. 
Non-Inf. 

Percent 

Tree 

Inf. 

Non. 

on  Tree 
Sept.  27 

1 
2 
3 

4 

817 
1004 
1900 

300 

68 
110 
227 

38 

10 

16 

30 

0 

004 
1130 
2247 

347 

00% 

88% 

10% 
12% 
11% 
11% 

1 

First  Spraying May  8    . 

Second  Spraying May  22 

Third  Spraying June  26 


Plot  II — Sprayed 


. .  Arsenate  of  lead  3  lbs. ;  water  50  gal. 
.  Arsenate  of  lead  3  lbs. ;  water  50  gal. 
.  Arsenate  of  lead  3  lbs. ;   water  50  gaL 


No. 

Dropped  Nuts 

Nuts  on 

Tree 
Sept.  27 

ToUl 
NuU 
Borne 

Percent. 
Infested 

Percent. 
Non-Inf. 

Percent. 

Tree 

Inf. 

Non. 

on  Tree 
Sept.  27 

5 
6 

7 
8 

133 
75 
60 

110 

222 
105 
175 
103 

1140 
781 
383 

877 

1405 
961 
627 

1180 

11% 

01% 

02% 
80% 

76% 
81% 
71% 
74% 

Plot  III — Unspraybo 


No. 

Dropped  Nuts 

Nuts  on 

Tree 
Sept.  27 

Total 
Nuts 
Borne 

Percent. 
Infested 

Percent. 
Non-Inf. 

Percent. 

Tree 

Inf. 

Non. 

on  Tree 
Sept.  27 

0 
10 
15 
16 

733 
1140 

225 
1165 

162 

226 

36 

235 

62 
35 
24 
30 

057 
1410 

285 
1430 

77% 
81% 
70% 
81% 

23% 
10% 
21% 
19% 

6% 

89? 
3% 

• 

Plot  IV — Sprayed 

First  Spraying May  8    Arsenate  of  lead  3  lbs. ;  water  50  gal. 

Second  Spraying  . .  May  22    Arsenate  of  lead  3  lbs.;  water  50  gal. 

Third  Spraying  . .  June  26    Arsenate  of  lead  3  lbs.;  water  50  gal. 


No. 

Dropped  NuU 

Nuts  on 

Tree 
Sept.  27 

Total 
Nuts 
Borne 

Percent. 
Infested 

Percent. 
Non-Inf. 

Percent. 

Tree 

Inf. 

Non. 

on  Tree 
Sept.  27 

11 
12 
13 

14 

255 
126 
81 
65 

307 
191 
213 
250 

1008 
841 
908 
77^ 

1570 
1158 
1202 
1089 

16% 
11% 
7% 
5% 

84% 
89% 
93% 
95% 

64% 
73% 
75% 
81% 

First  Spraying May  8 

Second  Spraying  . .  May  22 
Third  Spraying  .  .  .June  26 


Plot  V — Sprayed 


Arsenate  of  lead  3  lbs. ;  water  50  gal. 
Arsenate  of  lead  3  lbs. ;  water  50  gal. 
Arsenate  of  lead  3  lbs. ;  water  50  gal. 


No. 
Tree 

Dropped  NuU 

Nuts  on 

Tree 
Sept.  27 

ToUj 
NuU 
Borne 

Percent 
Intested 

Pcr-ent 
Non- mi. 

Percent. 

Inf. 

Non. 

.»:i  Tret 
Sept.  r* 

17 
10 
22 

87 
186 
86 

133 

359 

97 

754 
1001 
304 

974 
ir>46 

487 

9<:; 

91% 

88% 
82% 

77% 
65^ 

IS2 
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No, 

Dropped  NttU 

Nuuoo 
Sept.  27 

Toul 
NuU 
Bonw 

l^sroent. 
Inlwud 

Pwecot. 
NoB-la{. 

^■fVSOt* 

TVw 

Inf. 

Noo. 

on  TrM 
Sept.  27 

111 
20 
21 

Ml 
090 

469 

107 
102 
05 

26 

112 

18 

724 

laos 

582 

25 

Plot  VII  — Sfkavkd 


Pint  Spnyinf  . .    .  May  6 
Second  Spnivinc  . .  May  22 
ThUd  Spni)rtnc  .  .  Jvne  26 


Arien«Uof  iMdaiU.;  waUr50«il. 
Arien«UollMd21t».;  wauraugal. 
AfMnaUof  iMdllbt.;  waurAOgal. 


Dropped  NuU 

NuU  on 

Tree 

Sept.  27 

427 
787 
635 

Toul 
NttU 
Borne 

ION 
572 
1182 
1048 

P§fcent. 
Infetted 

Percent. 
Nofi.Inf. 

PeKeM. 

No. 
Tree 

Inf. 

Noo. 

17 
112 
220 
176 

on  Tiee 
Sept.  27 

22 
24 
25 

26 

20 
23 

165 
237 

36*-, 

14--' 
23*^; 

•*5 
945 

77^1 

4««^ 
745 

60% 

Plot  VIII- 

-UNWftAYID 

No. 
Trte 

I>n}pped  NttU 
Inf.               N.«. 

NttU  on 

Trte 
Sept.  27 

"i 

40 

T.>tal 
NuU 
B<>rne 

~    1957""" 
602 
026 
290 

Percent. 
Infetted 

"~  iLv :  ~ 

82'; 
78-J 
76'J 

P§fcent. 
Non-lnf. 

Percent- 
t«  Tree 
Sept.  27 

27 
26 
29 

30 

1670 
568 
723 
222 

241 
112 
145 
28 

B 

1 

I>r'>|»|«<l 
Inf 

Nuli 
S..n 

Ptof  IX 

Nutt  «in 

Trr* 
Sri.t    ;*7 

l*M%rBATBt» 

Total        ! 
Nutt 
Horn* 

Prrtent. 
NtMt.Inf. 

No.      . 
Tree     | 

IVrtent. 
lnfrtte<l 

Pfr\etit. 
tm  Tree 
Srpt   27 

.11 
M 
35 

(VI.1 

l.W 
.%4 

7A 
(» 

Ptol  .X 

1.124 
747 
74J 

SrHAIBIi 

17*^: 

•  * 

1 

Stif«\inir          M«>     •• 

I»r<-t>t««S  Nuts 
If  J                     \    r. 

Nut»  "O 

Irr* 
Sri.t    i7 

T-.t*: 

li-  rnr 

Artenatr  •>(  trail  3  )t«  .   water 
Arwtiatc  <-(  lca<t  .1  Il«  .    water 
Arwnatr  .4  tra.l  .1  '.Tit  .    Water 

I'rt.  rnt             l'rr\*nt 
|ti(r«tr>!            S  .f.  Iiil 

.MItfal 
Meal 

iVrreffit. 
^•n  Tree 
Sept.  27 

13 
.11 
.1: 
.1% 

mi 

1. 17 
X22 

7ik% 

•»ll 
IIM 

M  . 

44' , 
14'  , 

•»7\ 

71-. 
4VJ 

l'l..f  \l 

I  s%rii«^»i» 

1fT€ 

\    r 

I   1-1 
II   n* 

IVf.  rt»t 
li.r».'.r.l 

IV r,  rnt 
S    n  lf;f 

Penent. 
<in  Tree 
Sept    27 

IV 

«<* 

41 
44 

1 

4M 
M7 

4*. 
«n 
.11 

It 
0 

10 

71  at 
11170 

•»-•■ . 

7'*' , 
V4', 

^^1 
lo*!     . 

i 
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Plot  XII — Sprayed 


Pint  Sprayinff May  8   . 

Second  Sfvaying  . .  May  22 
Third  Spraying  . .  .June  26 


.Arsenate  of  lead  3  lbs.;  water  50  gal. 
.  Arsenate  of  lead  3  lbs. ;  water  50  gal. 
.Arsenate  of  lead  3  lbs.;  water  50  gal. 


No. 

Dropped  NuU 

Nuts  on 

Tree 
Sept.  27 

ToUl 
NuU 
Borne 

Percent. 
Infested 

Percent. 
Non-Inf. 

Percent. 

Tree 

Inf. 

Non. 

on  Tree 
Sept.  27 

42 
43 
45 

44 

130 
24 

173 
260 
68 

688 
851 
326 

905 
1250 
418 

5% 
11% 

6% 

04% 

76% 
68% 
78% 

Plot  XIII — ^Unspraykd 


No. 

Dropped  NuU 

NuU  oh 

Tree 
Sept.  27 

Total 
NuU 
Borne 

Percent. 
Infested 

Percent. 
Non-Inf. 

Percent. 

Tree 

Inf. 

Non. 

on  Tree 
Sept.  27 

46 
47 
49 

72 
133 
305 

14 
24 
36 

7 
11 
0 

03 
168 
341 

77% 

23% 

21% 
11% 

8% 
05? 

Plot  XIV — Sprayed 


First  Spraying May  8   . 

Second  Spra^rmg  . .  May  22 
Third  Spraying  . .  .June  26 


.  Arsenate  of  lead  3  lbs.;  water  50  gal. 
.Arsenate  of  lead  3  lbs.;  water  50  gal. 
.Arsenate  of  lead  3  lbs.;  water  50  gal. 


No. 

Dropped  NuU 

NuU  on 

Tree 
Sept.  27 

ToUl 
NuU 
Borne 

Percent. 
Infested 

Percent. 
Non-Inf. 

Percent. 

Tree 

Inf. 

Non. 

on  Tree 
Sept.  27 

48 
50 
52 

14 
70 
32 

35 
116 
58 

121 
253 
137 

170 
430 
227 

145? 

84% 
86% 

71% 
58% 

SumcARY — Sprayed  Trees 


Dropped  NuU 

NuU  on 

Tree 
Sept.  27 

ToUl  NuU 
Borne 

Percent. 
Infested 

Percent. 
Non-Inf. 

Percent. 

Inf. 

Non-Inf. 

on  Tree 
Sept.  27 

2468 

4212 

15605 

22375 

11% 

80% 

70% 

SinocARY — ^Unsprayeo  Trees 


Dropped  NuU 

NuU  on 
Tree 
Sept.  27 

Total  NuU 
Borne 

Percent. 
Infested 

Percent. 
Non-Inf. 

Percent. 

Inf. 

Non-Inf. 

on  Tree 
Sept.  27 

17860 

2585 

668 

21113 

85% 

15% 

3% 

Mr.  H.  a.  Gossard  :  What  was  the  average  cost  per  season  for  spray- 
ing a  tree  and  what  was  the  average  return  received  per  tree  by  the 
growers?    I  mean  the  cash  return  at  the  end  of  the  season. 

Mr.  S.  W.  Bilsing  :  I  havn't  those  figures  present,  but  as  I  remember 
it  cost  about  ninety  cents  per  tree,  including  the  cost  of  arsenate  of  lead 
and  the  labor  and  everything.  The  trees  sprayed  were  about  fifteen 
or  twenty  feet  high.  I  think  the  returns  above  the  cost  were  something 
between  %4  and  $5  a  tree.     I  cannot  now  give  the  exact  figures. 

Prbsidbnt  Wilmon  Newell:    The  next  paper  is  by  R.  L.  Webster. 
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FUMIGATION  WITH  HYDROGEN  CYANIDE  FOR  THE  CONTROL 
OF  THE  PEAR  PSYLLA 

By  R.  L.  Webster.  Ithata,  N.  V. 

(Paper  unthdra^Ti  for  publication  else^'here) 


Mr.  H.  a.  Gossard:  I  would  like  to  know  if  fumigation  is  a  possible 
method  for  eradication  in  small  areas  ^  We  have,  so  far  as  I  know,  only 
one  center  of  \ysy\\a  infestation  in  the  state  of  Ohio,  and  this  is  very  small 
With  sufficient  equii>mcnt,  the  work  might  be  done  in,  say  one  night. 

Would  there  Ix?  any  iK>ssibility  of  exterminating  the  psylla  by  this 
method ' 

Mr.  R.  L.  Webster:  I  think  you  can  ver>'  nearly  do  that.  In  the 
first  orchanl  I  fumigate<l  in  the  spring  of  1919,  the  psylla  has  not  come 
back  to  be  of  any  imixirtancx'.  That  has  not  \^cim  true  of  other  orchards, 
however,  where  there  has  Ixicn  reinfestation  fnim  the  outside.  In  one 
case  there  was  txmsiderable  infestation  frnm  the  timl^er  adjacent.  In 
some  ex|XTiments  which  Pn)fessor  Farrott  made  alxiut  three  years  ago. 
the  jwylla  has  not  ctime  back  in  sufficient  numlxrrs  to  require  further 
treatment. 

Mr.  If  A.  (jossard:  I  would  like  to  ask  if  any  one  can  report  on  the 
success  that  ihi*  Califnniia  ]K*o])le  have  had  from  using  ImllcMms  f<ir  the 
inir]>oJie  of  dropping  tht»sc  icnts  over  large  trees  ^ 

Mr.  K.  R  Sass4  kr  While  on  my  way  In  Calif<»mia  last  sjiring.  my 
attention  was  <lrawn  to  an  arlirle  in.  I  tliink.  Popular  Siieme  Monthly, 
to  ihi-  cfTert  that  !)all<K»ns  wrre  lo  be  nn])loyed  in  placing  tents  over 
trix*s  fnr  fumigatinn  On  my  arrival  in  Allumibni.  I  askwl  Mr.  Woglum 
if  ImlliMms  were  Ixitig  us^hI  f<»r  the  ]»ur]K>se  stiitetl,  and  he  rqjlied  that 
some  one  had  suggislitl  Iheir  use.  but  so  far  jls  he  knows,  little  [>rogress 
has  Uvn  made  It  is  saiv  to  siiy  that  they  are  not  at  the  present  time 
being  ustxl  in  oimmenial  gn »vi*s. 

pRKsUiK.sT  Wii.MoN  Nkwkll:     The  next  |wi]kt  is  by  Alvah  PctcnMm. 

SOME  EXPERIMENTS  WITH  PARADICHLOROBENZENE  AND 

OTHER  CHEMICALS  FOR  THE  CONTROL  OF  THE  PEACH  TREE 

BORER,  SASMSOIDEA  KXITIOSA  SAY 

Hv  .\i  NAM  PnhiiH<i\,  .\ru-  Brttmsu'uk,  S.  J. 

(Wiih<lraw!)  for  publication  else^'hiTc) 

Mr  (lEORGB  A.  Dean  At  what  maximum  dq>th  were  the  larvae 
killed' 
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Mr.  Alvah  Peterson  :  The  majority  of  the  larvae  are  located  above 
the  point  where  the  large  roots  branch  from  the  tree.  Worms  below 
this  point  are  few  in  nimiber  and  are  rather  difficult  to  kill. 

Mr.  George  A.  Dean:  Have  experiments  been  carried  on  in  con- 
nection with  the  woolly  aphis? 

Mr.  Alvah  Peterson:  Mr.  Blakeslee  has  shown  that  this  material 
cannot  be  used  on  apple  trees,  as  it  seriously  injures  them. 

Mr.  William  Moore  :  Many  years  ago,  I  think  in  the  80*s,  Hilgard 
of  California  pointed  out  that  the  phenomenon  of  adsorption  is  very 
important  in  the  treatment  of  underground  insects. 

I  would  like  to  ask  if  Mr.  Peterson  has  carried  out  any  experiments 
on  the  adsorption  of  paradichlorobenzene  by  the  soil? 

Mr.  Alvah  Peterson:    I  have  not. 

A  Member:  I  would  like  to  ask  what  results  have  been  secured  with 
orthodichlorobenzene  ? 

Mr.  Alvah  Peterson:  Orthodichlorobenzene  is  a  liquid  and  our 
experience  shows  that  it  is  injurious  to  peach  trees,  and  should  not  be 
used.     We  killed  more  than  one  hundred  trees  this  simimer  by  using  it. 

Mercuric  chloride  gives  considerable  promise  of  being  an  effective 
insecticide  against  the  young  borers  in  the  trees.  It  was  used  in  the 
same  way  that  it  has  been  applied  in  Canada  for  the  control  of  the  onion 
maggot.     Further  experiments  will  be  conducted  along  this  line. 

Mr.  H.  F.  Deitz:    Where  can  paradichlorobenzene  be  purchased? 

Mr.  Alvah  Peterson:  From  the  Hooker  Electro-Chemical  Co.,  25 
Pine  St.,  New  York  City;  The  Niagara  Alkali  Co.,  Niagara  Falls.  N.  Y., 
or  E.  C.  Klipstein  &  Sons  Co.,  344  Greenwich  St..  New  York  City. 

Mr.  a.  L.  Quaintance:  I  have  been  very  much  interested  in  the 
experiments  reported  by  Mr.  Peterson.  They  conform  so  closely  to 
comparisons  obtained  by  the  Bureau  of  Entomology,  that  the  members 
may  be  interested  to  know  that  there  is  available  a  publication  on  this 
subject  and  the  treatment  has  already  obtained  large  commercial  use. 
It  has  been  used  extensively  in  the  Ozark  region  of  Missouri  and  Arkan- 
sas. In  the  peach  belt  in  Georgia  it  has  now  been  tried  for  two  or  three 
years  on  a  large  commercial  scale,  and  we  are  in  a  position  to  judge 
somewhat  of  its  effectiveness  and  its  likelihood  of  injuring  the  trees. 
To  date  we  have  had  no  serious  complaint  of  tree  injury;  on  the  other 
hand,  we  have  had  nimierous  assurances  that  this  was  the  long-sought 
treatment  for  the  peach  tree  borer. 

President  Wilmon  Newell:  The  next  is  a  paper  by  Mr.  Glenn  W. 
Herrick. 
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THE  CODLING  MOTH— A  QUANDRAY  AND  A  QUBRY> 

By  G.  W.  Hkiiick.  Comeii  University,  Ithaca,  .V.  K. 

Unquestionably  the  control  of  the  injuries  of  the  codling  moth  still 
constitutes  the  most  important  entomolojjical  i)roblem  confronting  the 
apj)le  Kn)wer  in  his  attcrmpt  to  produce  clean,  A-grade  fruit,  at  least 
in  Western  New  York.  The  serious  phase  of  the  problem  to-day  in  the 
production  of  smooth  fruit  crmsists  of  the  so-calle<l  side-worm  injun* 
in  which  shallow,  circular,  or  elongated  cavities  are  eaten  out  of  the  fksh 
of  the  fruit  almost  anx-where  on  the  surface  of  the  apple.  This  phase 
of  injur\'  which  has  assimied  moa»  and  more  prominence  in  the  last 
few  \ears  has  c<iinplicate<l  the  matter  of  c<mtn)l  and  it  seems  destined 
to  miKlify  our  recommendations  rejjanlinjj  the  numlx?r  and  frequcnc>' 
of  tfie  applications  of  spray  material.  Indeed,  certain  entomoloinsts 
as  a  risult  of  their  exjierientx*  and  ol)sc'r\'ations  liave  already  shown  a 
tendency  to  modify  the  emphasis  which  they  have  heretofore  placed 
on  the  calyx  spray  and  to  extend  this  emphasis  to  subsequent  aiiplica- 
tions  of  iK>ison. 

I  was  first  impres.'secl  with  the  imix)rtancx»  and  ctimplexity  of  this 
whole  matttr  of  .side  injur>'  by  I>r.  Pettey's  data  in  regard  to  the  work  of 
codling  moth  on  fiears  inS<nith  Africa.  His  data  were  first  embodied 
in  an  uTi|mblishc*d  thesis  an<l  afterwanls  jmrtly  {mblished  as  Bulletin  9  of 
the  I)ei«irtment  nf  Agriinilture  of  S<mth  Africa  (ll)Hi).  Briefly,  Pettcy 
shows  that  c<im|>aratively  ftw  lar\ae  enter  the  mlyx  cup  of  the  un- 
S[)ravt*<i  Ht-um*  Ifaniy  IVar  while  a  very  large  numlnT  enter  the  sides, 
(hi  the  <ithrr  han<l.  in  the  case  of  the  Kiefler  and  Host  large  numben 
enter  the  c*al\  x  and  a  much  .snuiller  numl)er  go  in  thnmgh  the  sides.  A 
study  <if  the  calyixrs  of  these*  varieties  shows  that  the  calyx  of  the  Bcttntf 
Hanly  \nr*iT  remains  wi<k*  ojH'n  **with  a  clean  liase  due  to  the  total 
disapiK-aniTHv  of  stamens  ami  pi.siils"  while  the  calyx  of  Kieffer,  for 
rxamplr.  shows  a  very  complete  closun*.  Petty  ctmdudes  '*that  the 
grealrr  the  ck'gnv  of  rlosure  c»f  the  calyx  nip  the  gn»ater  the  |)erccntage 
of  Urvaf  tlu4l  enter  the  ailyx  pnnKT.*'  This  work  of  Petty's  has  cer- 
tainly Ixt-n  stiggestive  and  nuiy  lhn)W  wmie  light  on  the  pn)blem  of 
oxlhnj^'  nu»th-i"ontn>l  jn  this  cfumlry. 

'luniiiik*  to  the  pri»blem  as  it  exists  m  the  Tnitetl  States  we  may  wcU 
consultT  !»nfflv  the  Mv;!iiru*anix*  of  some  invt*sii nations  in  this  cimntr>*. 
For  rxiiTuplr.  Wi-nlworth  wntinv:  »"  l-*li  *^'ii«l  that  in  the  Pajan»  Valley 
in  (*ahl-'r!.ia  i!  was  •ilr.rvni  lliat  tlu-  ^nal  maioritv  of  ilie  lar\*ae 
enlm«i  «  1s*-a1i«  n-  tlati  MifMU^'h  thv  calw  and  that  in  Sutter  oiunly 

'TJ-.r  intMf  i»f  •.hi«.  pap'*r  I  th»  fiMilt  'tf  \)\v  S«nr  iar\>  Miuiff^tt'm  that  thcMr  who 
ytfr\  -nt  iia|Hf»  "yk\\\  <lt<MUv%  l>r«M'l  ijrnrfal  to^no  rathrr  ifuin  tho'ic  kA  lornl  intrrcmt.** 
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only  a  third  of  the  wonns  entered  at  the  calyx.  He  also  said  "it  was 
noticed  that  spraying  was  completely  effective  in  the  Pajaro  Valley 
when  applied  long  after  the  calyx  is  closed  and  in  the  Sacramento 
Valley  good  results  followed  when  only  two  or  three  per  cent  of  the  cups 
showed  an  appreciable  amount  of  the  spray.*'  He  concludes  with  this 
significant  statement  "it  will  thus  be  seen  that  we  do  not  know  enough 
of  the  facts  to  explain  the  reasons  for  the  efficiency  of  the  poison". 

Strickland  (1920)  has  shown  that  this  side-worm  injury  is  abimdant, 
and  difficult  to  control  in  the  apple  region  of  Western  New  York  in  the 
Ontario  plain  region.  He  says,  **a  large  majority  of  the  larvae  enter 
through  the  sides  of  the  apple"  and  speaks  of  "this  new  factor  of  shallow 
and  deep  work  of  the  codling  moth"  and  of  the  importance  of  it  because 
the  defects  will  become  more  conspicuous  when  growers  begin,  as  they 
surely  will,  to  make  a  imiform  pack  based  on  color,  size,  and  smoothness 
of  fruit.  He  suggests  the  importance  of  applications  of  spray  material 
subsequent  to  the  calyx  spray  and  seems  to  think  emphasis  should  be 
placed  on  these  later  sprayings. 

Childs  (1920)  says  that  during  some  seasons  in  Oregon  "a  very  high 
percentage  of  the  worms  enter  through  the  calyx  and  during  others  the 
reverse  would  be  true."  Apparently  the  proportion  of  worms  entering 
the  calyx  and  sides  varies  also  with  the  variety.  For  example,  Childs 
says,  in  an  orchard  of  Spitzenburgs  66.96  per  cent  of  the  worms  entered 
the  sides  while  only  33.04  per  cent  were  calyx  worms.  In  a  block  of 
Newtowns  81.54  per  cent  were  side  worms  and  38.48  per  cent  were  calyx 
wonns.  On  the  other  hand,  in  a  block  of  Arkansas  Black  31.68  per  cent 
were  side  worms  and  68.32  per  cent  were  cal\Tc  worms. 

It  is  perfectly  evident  that  we  haven't  all  of  the  facts  concerning  the 
larvae  and  their  habits  relative  to  their  manner  of  entering  the  apple. 
Moreover,  it  would  appear  that  the  habits  of  the  larvae  in  attacking 
the  apple  have  an  important  bearing  on  the  methods  of  control,  especially 
on  the  manner  in  which  the  poisons  should  be  applied.  There  is  also 
another  factor  which  I  believe  has  an  important  bearing  on  this  vexing 
question  of  control  and  that  is,  the  great  variation  in  the  time  of  appear- 
ance of  the  codling  moth  in  the  spring  from  one  season  to  another. 

In  our  work  with  the  codling  moth  in  1911  and  1912  R.  W.  Braucher, 
who  carried  out  the  work  in  the  field,  showed  that  the  moths  appeared 
and  laid  their  eggs  fully  two  weeks  earlier  in  1911  than  in  1912.  Strick- 
land (1920)  points  out  that  in  the  Ontario  region  of  New  York,  "the  egg 
laying  period  for  1919  started  ten  days  earlier  than  any  other  year  since 
1912"  and  the  season  of  1919  was  what  we  may  call  a  codling  moth 
year.  It  appears  from  a  superficial  view  of  the  work  of  the  insect  that 
in  years  in  which  it  is  abundant  a  greater  proportion  of  the  larvae  enters 
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through  the  sides  of  the  fruit.     This,  however,  may  not  be  borne  out 
by  a  careful  investij^tion  of  the  actual  facts. 

When  I  consider  the  foregoing  facts  which  have  been  inadeqtiately 
and  briefly  stated  I  become  lost  in  a  quandr>'  regarding  the  most  eflFec- 
tive  method  of  control  for  the  codling  moth  and  the  following  questions 
suggest  themselves: 

1 .  Will  it  not  be  necessar>'  for  us  to  determine  the  habits  of  the  larvae 
in  any  given  region  before  being  able  to  recommend  reasonably  effectix-e 
control  measures? 

2.  Is  there  a  marked  diflference  in  the  degree  of  calyx  closure  in  dif- 
ferent varieties  of  apples  and  if  so  is  this  a  determining  factor  of  the 
ratio  of  side  and  calyx  entrants? 

'A.  Should  not  this  matter  of  calyx  closure  and  its  relation  to  the  habits 
of  the  larvae  be  more  fully  investigated ' 

4.  I>o  the  rapidity  and  degree  of  calyx  closure  vary  with  the  seasons 
and  if  st)  are  they  correlated  with  the  ratio  of  side  and  cah'x  entrants^ 

5.  Does  the  gR»at  variation  in  apjx^rancc  of  the  moths  in  spring  in 
difl^erent  seasons  In^ar  any  relation  to  the  ratio  of  side  ami  calyx  entrants 
during  that  season' 

(>.  Should  not  this  whole  question  l)e  investigatetl  fnwn  a  new  angle 
and  with  a  s<»mewhat  new  viewjKnnt  *' 

7.  Is  thtTf  n<it  here  a  fine  op|)ortuniiy  for  a  piecx*  of  coopeniti\*e 
resi'arrh  ctivcnng  the  whole  apple  an*a  of  the  L*nile<l  Slatiis  which  may 
R-sult  in  a  fund  of  infoniuilion  on  which  wc  may  Ix-  able  to  l>ase  mon? 
raticmal  ami  eflrclive  mt-thtMls  of  omtrol' 

It  may  U'  that  the  pn>jerl  is  hroiid  enough  to  In.*  brought  Inrfore  the 
national  Rest-arch  founnl  tor  its  aid  and  ini-ouragemenl.  Perstinally, 
I  l»ehevf  I  <-<ml«l  us4*  a  (^msidinible  sum  annually  for  the  next  f\w  years 
in  a  profitable  investigation  of  this  probK-m  with  the  fon-going  facts  as  a 
iMirk^^nnind 

Thf  (jiirstion  IS  broiid  enough  in  interest  the  ehemist  antl  jKissibly  the 
physic  1st  I  am  ik'irticnilarly  iinpn^sed  with  the  desinibiUty  of  enlistini( 
the  ehetnist  whefi  1  am  mnindc*cl  of  the  problnn  of  tlie  assimilation  of 
saline  fonns  of  iM»is4in  and  the  non-assimilation  of  other  fonns  by  cater- 
pilliirs  and  the  ctmsccjuent  elTectiveiu-vs  «.t  s«»!ne  ar^erwites  and  the 
jnetTeetivenevs  of  others  I  am  alsii  iinprevsed  with  the  jMWisible  aid 
that  the  chemist  can  give  m  this  pn»blnnand  inrhaps  the  physicist  also, 
when  I  recall  the  meager  but  very  interesting  and  highly  firtimising  work 
that  luis  Ikxmi  done  with  the  so-ealled  "spn*aders'"  and  "stickers"  that 
have  Inen  added  to  jxiison  spray  nuitenals  to  pnxkux-  a  ctunplete  and 
|jmniinenl  film  over  foliage  and  fruit  so  that  nowhere  c*an  a  caterpillar 
find  un|)cns<ined  food.  I  believe  we  are  on  the  threshold  of  important 
advances  in  contml  methods  for  insect  pests. 
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My  real  query  is,  are  we  now  making  the  most  rational  recommenda- 
tions for  the  most  effective  control  of  the  codling  moth  ? 

Refeicnces 
1913  WooDWORTH,  C.  W.— Calif.  Expt.  Stat.,  Ore.  101. 
1916  Pettey.  F.  W.— Union  of  South  Africa,  Dept.  Agr.  Science,  Bull.  No.  9. 
1920  Childs,  Leroy— Jr.  Ec.  Ent.,  Vol.  13,  p.  331. 
1920  Strickland.  L.  F.—The  ComeU  Countryman,  Vo'  XVII  (April)  p.  395. 


Mr.  R.  W.  Braucher:  I  can  answer  some  of  these  queries  partially 
from  the  experience  that  I  have  had  in  studying  the  codling  moth  in 
Michiganfrom  1908  to  191U  and  inNew  York  State  from  1911  to  1913.  In 
regard  to  the  variation  in  the  opening  and  closing  of  the  calyx,  I  have 
observed  a  decided  variation  from  season  to  season.  In  New  York  in 
1912  we  had  some  cold  weather  that  retarded  blossoming  for  several 
days  followed  by  warm  weather.  The  blossoms  began  to  open  on  Fri- 
day, by  Sunday  they  were  in  full  bloom  and  the  petals  starting  to  fall. 
By  Thursday  the  calyx  on  some  of  the  Baldwins  was  closed  tight  and 
most  of  them  too  far  closed  for  successful  spraying.  Some  were  even 
closed  too  much  for  successful  spraying  by  Monday  evening  or  Tuesday. 
In  1913  we  had  warm  weather  until  the  apple  trees  started  to  blossom 
when  it  turned  cold  with  freezing  weather.  This  season  the  calyx  was 
open  and  in  good  condition  for  spraying  for  nearly  a  month.  A  crop  was 
secured  in  spite  of  this  unfavorable  weather.  Similar  cases  were  ob- 
served in  Michigan.  At  Lincoln,  Illinois,  in  1919  we  had  a  hard  freeze 
during  the  blossoming  period  with  the  temperature  at  23  and  24  degrees 
two  successive  nights  as  recorded  by  a  government  maximimi  and 
minimimi  thermometer.  This  also  retarded  the  closing  of  the  calyx 
for  two  to  three  weeks  but  did  not  kill  the  fruit  in  healthy,  sprayed 
orchards.     The  spring  had  been  dry  up  to  the  time  of  the  freeze. 

In  regard  to  side  worms  I  have  also  noted  marked  variations.  In 
Michigan  in  1910  we  had  a  very  early  spring  with  freezes  during  the 
blossoming  period,  resulting  in  the  slow  closing  of  the  calyx  and  a  short 
crop.  Side  worms  were  unusually  abundant.  The  result  of  the  spray- 
ing experiments  carried  on  that  year  were  very  interesting  but  have  not 
been  published.  These  results  convinced  me  that,  under  certain 
conditions  at  least,  if  the  calyx  is  thoroughly  filled  with  spray  many  of 
the  codling  moth  larvae  will  enter  the  calyx  but  will  leave  it  and  enter 
the  side  of  the  apple. 

Mr.  a.  L.  Melander:  In  dealing  with  the  codling  moth  in  the 
Pacific  Northwest,  we  are  emphasizing  spraying  for  the  first  brood. 
The  fruit  grower  who  can  give  one  or  two  or  three  thorough  applications  for 
the  first  brood  usually  has  no  fear  whatever  of  side-entering  worms.    There 
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is  one  important  thing  that  has  usually  been  overlooked  in  codling  moth 
control  that  year  by  year  is  impressing  itself  on  me,  and  is  perhaps  one  of 
its  most  important  aspects,  namely,  the  thinning  of  the  fruit  at  the 
time  that  the  first  brood  worms  are  in  the  apples.  The  commercial 
orchardist  thins  the  fruit  with  an  eye  to  taking  off  the  wormy  ai>ples. 
The  cal>TC  spra>'ing  alone  plus  the  thinning  has  frequently  been  all 
sufficient  in  producing  one  hundre<l  ikt  cent,  clean  fruit.  Usually, 
however,  the  thinning  is  not  |)erfectly  done  and  the  side  sjirav's  l)ecome 
necessar>',  but  I  do  not  know  fn)m  jwrsonal  cx|K*rience  how  undely  the 
thinning  of  the  fruit  is  carried  on  in  the  commercial  orchards  of  the 
Middle  and  Eastern  States.  It  may  l)e  a  totally  impractical  thing  in 
the  ver\'  large  ai)])le  trees  of  New  England  and  New  York,  but  lanth  the 
younger  trees  jirevalent  in  the  West,  thinning  for  wormy  apples  is  a 
regular  aca)m[)lishment  in  ctKJling  moth  contml,  and  I  Ix^liex-e  it  is 
worth  as  much  as  all  the  cover  sj)raying  put  together. 

Mr.  R.  W.  Brai'c  hkr:  There  is  anothtT  jxrint  I  would  like  to  em- 
phasize, and  that  is  in  the  contn)l  of  the  ct>dling  moth  there  is  a  necessity 
of  making  a  stu<ly  of  the  insect  each  year  and  var>'ing  the  s[)ra>*ing  cam* 
paign  to  corres[)ond  with  the  life  histor>'  of  the  insect  during  that  season. 
There  is  such  a  variation  Vwtween  the  life  cycle  of  the  ctxlling  moth  and 
the  life  c\'cle  of  the  tree  that  it  is  misleading  to  attempt  to  give  recom- 
mendations ac^conling  to  the  develoimient  of  the  tree.  In  one  seas^m 
ytni  may  get  exix*llent  results  an<l  in  anothtT  season  you  may  get  very 
lxK>r  results. 

The  netx«sity  of  the  o)Vcr  sprays  to  prevent  the  si<k*  worms  must  l)C 
realized,  and  this  meth<Kl  usitl  much  more  extensively  in  certain  seasons 
than  in  others  on  aci^mnt  nf  the  differenix'  in  the  abundance  of  the  cckI- 
ling  moth  lar\*ae. 

Adjournment. 


Section  of  Horticultural  Inspection 

Thuf\iUiy  afU'tnihm,  Dccvnther  ?/>.  j  />  />.  w. 

The  meeting  I  »f  x\\v  Stntion  of  Ifortiiiiltural  Insinxtion  <»f  the  American 
Association  of  K<«»n<»niir  Ent*>mologisls  was  held  Thursciay  afternoon. 
Dtx^einUT  'M).  IICM).  at  the  rmvrfMty  of  C'hirago.  ami  was  calkxt  to  tmler 
at'JI.^p  in  l»\  ihr  ('l:ainraii.  Mr  J  (»  San<lrrs  of  Harrisburg.  Pa. 

(*H.\ikMA.s  Sam»khs  '\\\v  C'hiumun  «.f  this  S<rtion.  in  the  |»ttst, 
havr  ii«»i  !kx*ii  ai  <iiNt'»nuNl  i  .  ^;uf  an  atidn-ss.  hui  nn  the  si>eeial  m|uest 
of  the  Setrrlary  of  ilir  Sivlmti.  thr  Chainnan  has  pni»arol  a  short 
acUiress  which  he  will  read  at  this  tnne 
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THE  TREND  OF  HORTICULTURAL  INSPECTION 

By  J.  G.  Sanders,  State  Capitol,  Harrisburg,  Pa, 

Horticultural  inspection  is  essentially  and  perforce  an  American 
institution.  It  is  a  child  of  necessity — that  need  of  a  guardianship- 
thrown  around  our  agriculture  and  horticulture  to  protect  them  from  the 
introduction  and  establishment  of  new  and  potential  pests  from  foreign 
lands;  likewise  this  guardianship  is  exercised  to  prevent,  if  possible, 
tmdue  and  rapid  spread  of  pests  already  established  within  our  borders,^ 
or  those  even  more  localized. 

The  history  of  our  earliest  endeavors  along  the  lines  of  horticultiu^ 
inspection  and  quarantines  as  reviewed  at  this  period,  reveals  some  ad* 
mittedly  imwise  and  drastic  actions,  which  have  hampered  certain 
horticultiu^l  interests,  and  doubtless  have  caused,  in  the  aggregate, 
considerable  actual  loss.  I  believe  we  are  safe  in  our  assurance,  that 
zealous  efforts  to  perform  duty,  sometimes  perhaps  in  the  absence  of 
the  best  of  training  and  experience,  alone  have  caused  unnecessary  in- 
convenience and  losses  to  horticulture. 

Reports  have  been  circulated  that  inspectors  have  condemned  ship- 
ments without  reasons  other  than  to  *'show  their  authority,"  and  to 
appear  active  in  their  positions.  If  there  are  such  inspectors,  they  are 
not  worthy  of  the  consideration  of  decent  men  and  scientific  horti- 
cultural officers,  and  as  such  can  not  be  too  strongly  condemned.  The 
horticultural  inspector  who  can  not  see  the  larger  work,  of  which  his 
effort  is  but  a  small  part,  and  who  is  so  untrained  and  so  imobserving 
of  the  hosts  of  horticultural  pests  demanding  constant  alertness,  that 
he  must  use  unnecessarily  drastic  and  ruinous  orders,  should  be  classed 
with  the  school  examiner  whose  limitations  of  knowledge  forces  him  to 
the  use  of  "catch  questions*'  to  fill  a  list  of  only  ten  examination  ques- 
tions.    Their  day  is  past. 

Great  improvements  are  apparent  everywhere  in  methods  of  inspec- 
tion, certification,  and  quarantine.  No  longer  do  we  frantically  cut 
down  large  fruit  orchards  on  account  of  a  few  individuals  of  the  once 
dreaded  San  Jos^  scale.  We  have  learned  through  a  long  series  of 
years  and  experimentation  to  cope  readily  with  this  pest  through  spray- 
ing methods.  This  improvement  in  horticultural  inspection  is  primarily 
the  outgrowth  of  experience  based  on  past  history,  on  better  training, 
better  organization,  and  best  of  all,  more  general  and  hearty  cooperation 
of  existing  agencies  and  factors. 

A  considerable  change  in  feeling  on  the  part  of  our  nurserymen  toward 
horticultural  inspection  is  in  evidence  in  these  latter  years,  since  they 
have  begun  to  realize  what  they  should  have  realized  much  earlier,  that 
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the  efforts  of  the  horticultural  inspector  were  directed  primarily  toward 
the  salvation  of  horticulture.  With  dangerous  pests  threatening,  the 
old  days  of  a  discordant  attitude  on  the  jmrt  of  the  nursei^Tnen,  we  arc 
glad  to  say.  has  in  most  instances  changed  to  a  satisfactory  cooperation, 
and  even  in  the  instance  of  the  more  advanced  txpe  of  nurscr>Tncn,  a 
ready  welcome,  and  even  an  inntation  to  visit  the  nursery  stands  at  all 
times. 

It  is  to  the  everlasting  honor  and  credit  of  the  American  Association 
of  NurserNTnen  that  definite  and  organized  stq>s  are  being  taken  by  that 
body  to  imrge  itself  of  those  nurserxTnen  who  have  proven  unworthy  of 
membership  in  that  body.  If  the  activities  of  their  vigilance  committee 
can  be  judged  as  a  criterion  of  their  endeav'ors,  the  future  holds  forth 
bright  pnnnise  of  a  distinctly  elevated  group  of  horticulturists  in  this 
national  body.  How  desimhie  would  have  been  such  action  a  decade 
ago,  but  as  Tennyson  once  said,  *' Science  moves  on  slowly  from  point 
to  |K>int,**  so  it  seems  that  only  by  gradual  degrees  are  we  able  to  advance 
to  Ixrtter  things.  We  should  not  Ix!  deceived,  however,  that  all  nursery- 
men have  had  a  change  of  heart  with  resi>ect  to  the  ins|)ection  service  of 
the  states  and  Fwleral  (ioveniment.  Ixiause  we  may  exjHxrt,  as  in  any 
other  line  c»f  effort  the  jK^rsonal  equation  of  mwlitK-nty  It)  appear  ^nd  to 
offset  a  ixTUiin  jxirticm  <if  the  gcKxl  intentions  of  the  higher  minded. 

StaTK    (\k)PKRATI()N 

The  hortidillural  ins|Hvtinn  s^-rvitv  al  largr  deals  with  a  prt>l>lem 
which  extends  beyund  ihi*  ms|KH'tnr's  (»\vn  rralni.  aiul  his  w(»rk  at  once 
lK*<*«»nu*s  nthtT  a  help  (»r  a  hin<irant*e  In  an*»thiT  in  this  line  It  sei*ms 
tha*  al  no  tun*  in  our  horlidiltural  history  is  there  greater  nee<i  than  at 
the  prc-M-nt.  for  a  cIosct  («»*HHTation  of  otTort  (»n  the  |>art  of  state  officials 
amoti^'  tht-nisflvt-s.  and  with  \hv  I'tnlcral  ( it»vennncnt.  for  the  pn»tection 
of  ht»rti<ni!niri'  and  a^'n<niltiirr  .\>:itatn»n  m  varit»iis  hues  of  ins|H?c- 
tu»n  s<T\'irf  t<»\vanl  rIostT  uinfonrity  in  state*  laws  v:<»ven)ing  matiTials 
which  imi'-t  jwiss  cvcfituallv  into  iritrrslate  (tunnuTrr.  is  l>i*i^»ming  nv»re 
and  niorr  ^'rnrral  and  marulatory.  in  onlrr  to  in^uri*  the  optimimi 
o^nditions  for  interstate  niownient  of  surh  niatenaU  This  a|>|»hes 
to  the  iTWj^t  tioti  of  sff<ls.  fiiilm^:  stuffs  and  fertihziTs.  msi-ttieides  ami 
fun^unlc-^  and  inatrnals  i.f  «»i!uT  t>]H*s  us*-*!  for  a^ninillund  puq^^****. 
and  ppi<Unxii  l>v  a^:ruultnrr 

Srviral  vrars  a^»o  a  l»ill  was  draftol.  t^»vinTij.:  prai  tu  ally  all  the  phases 
f ►f  h«'rtuiiltural  :ns|HM  tioii  u hu  h  nn^jhl  Ik*  <^»tu  tTTu*<l  in  state  ins|)ivtii>ns 
This  ]tu\  was  approve*!  I»y  the  National  .\^*^h  latioij  i»f  Nursi^ninen,  and 
by  tills  t.r^^itu/atiofi.  with  the  ho|>e  that  the  lull  might  l>e  UMxl  asa  model. 
aiMl  adopteil  wholly,  or  in  ]iart.  in  so  far  as  lfK*al  omditions  jicrmitted. 


Aprils  '21]  SANDERS:  HORTICULTURAL  INSPECTION  163 

by  those  states  contemplating  new  legislation,  or  changes  in  their  existing 
l^slation.  Several  states  have  already  adopted  this  bill  wholly,  or  in 
part,  and  experience  has  proved  it  to  be  sufficiently  complete  and 
fundamental  for  all  ordinary  purposes.  This  bill  is  to  be  commended 
to  those  who  are  contemplating  alterations  in  their  horticultural  inspec- 
tion laws. 

The  horticultural  inspection  service  of  our  states  at  the  present  time 
varies  too  greatly  in  efficiency  and  thoroughness — to  such  a  degree  that 
it  is  questionable  whether  it  is  right  and  proper  in  some  instances  to 
reciprocate  in  the  acceptance  of  certificate  licenses.  These  conditions 
are  caused  by  various  inadequacies,  some  of  which  could  be  remedied 
by  greater  effort  on  the  part  of  state  officials. 

One  of  the  prime  reasons  for  faulty  inspection  in  certain  states  is  the 
insufficient  financial  support  whereby  an  inadequate  force  of  trained  men 
is  employed  during  the  inspection  period.  The  fact  that  one  state  con- 
taining a  considerable  ntunber  of  nurseries  may  be  so  unfortimate  as 
to  overlook  a  serious  pest  within  these  nurseries,  due  to  lack  of  funds 
for  sufficient  inspection  officials,  and  lack  of  time  as  a  consequence,  may 
permit  its  multiplication  and  distribution  of  the  pest  to  other  states. 
The  state  officials  in  such  cases  are  not  always  to  blame,  but  much  of  the 
blame  for  these  conditions  should  be  placed  on  the  nurserymen  of  the 
state,  whose  lack  of  interest  in  their  own  business  welfare,  and  that  of 
others  in  similar  pursuits,  obtains  in  their  failure  to  secure  adequate 
appropriation  to  support  the  work.  We  have  before  us  at  the  present 
time  an  enormous  problem  with  the  ver\^  dangerous  and  serious  Gipsy 
moth,  which  has  multiplied  enormously  in  certain  state  nurseries. 
and  probably  has  been  shipped  to  many  points  within  thht  state  and 
other  states.  Although  this  condition  is  most  deplorable,  yet  the  entire 
blame  cannot  be  laid  on  the  officials  who  are  charged  with  the  inspection, 
but  some  of  it  should  be  charged  to  the  nurser>Tnen*s  association  of  that 
state,  which  has  shown  but  little  activity  in  past  years  in  attempts 
to  secure  adequate  appropriations  for  the  safeguarding  of  their  own 
interests. 

Moreover,  careless  systems  and  methods  of  inspection,  or  almost 
total  lack  of  system,,  combined  with  a  force  of  untrained  or  inefficiently 
trained  and  experienced  inspectors,  has  brought  about  a  most  deplorable 
condition  in  some  states.  I  can  speak  frankly  of  the  woeful  condition, 
and  lack  of  system  and  accuracy  in  the  nurser\'  inspection  work  in  my 
own  state,  previous  to  1917.  In  this  particular  instance,  it  was  not  due 
to  lack  of  funds,  but  to  a  lack  of  system  and  trained  inspectors,  which 
served  to  perpetrate  a  wholly  unsatisfactor\'  and  inefficient  nurser>' 
inspection  system.     Are  there  not  other  states  at  this  time,  where,  to  a 
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degree  at  least,  such  conditions  occur,  that  might  be  remedied  by 
definite  and  determined  action  on  the  part  of  the  state  officials  ?  Efforts 
should  be  made  by  ever>'  honorable  means  to  secure  adequate  a|)propria- 
tions  to  be  handled  wisely,  judiciously,  and  effectively,  to  better  the 
horticultural  inspection  serxnce. 

The  Federal  iNSPErrioN  Service 

Ever  since  the  establishment  of  the  Federal  Horticultural  Board,  and 
during  its  activities,  even  to  the  |>resont  day,  there  has  been  in  c\ndence 
vanning  amounts  of  definite  and  distinct  o|>[)osition  on  the  part  of 
gnm'crs.  In  other  wonls.  the  Fitleral  Boanl  has  jiassed  thniugh.  and 
is  })assing  through.  th<>se  stages  and  degrees  of  op|K>sition  unth  which 
the  state  officials  have  had  to  contend  in  the  j»ast  two  decades.  It  can 
l)e  said.  ho\i*ever.  that  much  of  this  op|)osition  has  Ijecn  engendered  by  a 
coterie  of  indi\nduals  in  the  florist  and  nurser>'  Imsiness.  many  of  them 
interested  in  the  im|)orting  of  foreign  plants.  In  s^ime  of  these  attacks 
on  the  Federal  Board,  which  have  a]»|)eared  in  varicnis  flcniculture  and 
hortiiiiltural  magazines,  the  uritcTs  of  various  articles  apfiarently  have 
Iwen  bliml  to  the  facts.  c>r  have  ignore*!  the  actual  truth,  or  treated  it 
lightly  in  their  statements.  The  memlKTs  of  the  Federal  Horticultural 
B<»ant  have  Invn  the  victims  of  m»t  cmly  ]>n>fessi<)nal.  Init  fMTsanal 
attack.  alm<»st  entiri'ly  with<»ut  warrant.  Uvausc  thtTe  is  yet  to  l>e  heard 
a  single  justifiahli*  argumrnt  <»r  n-as<»n  why  t!io  Fecleral  Boanl.  or  any 
mttnlKT  of  it  sh<»uM  sivk  in  any  way  to  bring  liisiisttT  u|)on  h<»rticulturc 
in  this  tiiuntry. 

Muth  of  tins  opiM.sitiMti  to  ihf  FtiliTal  B<»i4n!  in  thf]Mist  haslM^cncif  a 
<U*^\iltory  nhturr.  arising  from  various  s«»iirix-s,  ap|H*aring  at  in(i|)}Kirtune 
turns  anil  plao-s.  and  with  an  aht^ost  utti-r  disri'ganl  of  facts.  At  last 
tluTt*  has  Uvn  organi/iil  a  (•«»inniitttf.  whit*h  j»ro|n»seil  to  delve  into 
thr  fat  Is  «.!  (JuarantiTif  M  an«!  its  rfgvilatii»ns.  and  this  o»inmittee  after 
a  n'lttii;^:  in  Nt-w  Y'Tk.  ]»rij«;irn!  a  pnlinnnarv  rv|H.rt.  whirh  was  sent 
lip»;M!tast  tivtr  ihr  t«»untrv.  ati«l  was  ]»rintiil  in  scviTal  miigaxines. 

In  nistin-  to  thr  Folrral  H«i;4nl  trrtaui  phast-s  tif  this  rcjM»rt  should  \ie 
<iiMiisMil  iK'forr  this  }hm1\  .  iiu  lipim^:  c  orrti  tions  an<!  tlrnials  of  the  oim- 
niitttf '^  statrnM'iUs  I'lrst  i»t  all.  untMrtunatrh .  this  o»minittee  nin»rt 
is  N4.  lirawn  that  arj  :n*prfss|(ii)  is  «fiiutviil  to  thi-  ]ruhln*  which  is  m»t 
\\arra:;!«il  hv  !.i«  •-  Tin-  statrnM-n!  api»tar'*  that  the-  quarantine  luu» 
at  ti»!  as  ati  rir.liar^**'.  prrvrritiiiv:  thr  iin|Hirtati«iTi  of  any  plants  or  seetls. 
«'\«  rpt  rl-.i.sr  j«nr.i?t«*i!  !•%  iiarp»\N  atui  MtiTMn>:l\  arlutrarv  ruling.  Asa 
ina!!«  r  '-t  la»  t  •};«•  ^u:i\  :r..r'^  •  !  plant-  iiiM-irtnl.  sui  h  as  bulbs  and  fnilt 
vti-k^.  r«»s*-  st.nks.  ,11.. I  sinnlar  nuitiTial.  havr  «tinstituti*tl  the  bulk 
of  fitreign  im|Mirtatitins.  and  it  shouhl  \tv  made  clear  that  the  forwanltng 
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to  Washington  for  examination,  and  possible  fimiigation,  is  best  ac- 
counted for  by  the  poverty  of  the  Board,  which  is  financially  unable  to 
extabUsh  adequate  port  of  entry  inspection,  which  they  have  been 
willing  to  carry  out,  and  will  carry  out,  if  sufficient  funds  are  granted  for 
it. 

The  committee  report  seems  to  promote  the  argument  that  Quarantine 
37  *'will  create  in  America  a  horticultural  and  floricultiual  desert,"  and 
will  prevent  America  from  secimng  any  of  the  new  creations  of  plants 
from  foreign  countries.  The  wording  found  in  the  committee  report 
leaves  the  above  impression  with  the  reader.  There  is  no  ''Chinese  wall 
plant  policy  for  America**  under  the  present  system  of  quarantine  and 
regulations,  and  any  statements  to  this  effect  are  unsupported  by  facts. 
The  committee  also  reports  that  the  work  of  botanical  gardens  has  been 
either  stopped,  or  disastrously  checked,  in  so  far  as  their  research 
operations  are  dependent  on  plants  obtained  from  foreign  countries. 
When  it  is  known  that  the  liberal  use  of  permits  totaled  more  than  five 
himdred  to  date,  covering  a  period  of  about  eighteen  months,  and  that 
these  permits  included  permission  to  import  bulbs,  ornamentals,  orchids, 
roses,  and  other  herbaceous  plants  totaling  nearly  eleven  million  plants, 
the  fallacy  of  these  statements  can  be  realized.  The  policy  of  the  Federal 
Board,  on  the  whole,  has  been  decidedly  liberal  in  the  interpretation 
of  the  quarantine  and  the  regulations  promulgated  under  it,  so  that 
although  certain  limitations  and  handicaps  are  placed  on  miscellaneous 
plant  importations,  there  is  little  doubt  in  the  mind  of  trained  entomolo- 
gists and  plant  pathologists  that  many  potential  pests  will  be  barred 
entry  into  this  country. 

The  application  and  enforcement  of  these  quarantine  measures  will  in 
the  end  have  a  beneficial  effect  on  the  great  horticultural  interests  of 
America  by  encouraging  them  to  produce  or  grow  their  own  material, 
create  and  control  to  a  large  degree  their  own  market  and  prices,  and  ulti- 
mately there  will  come  a  period  when  our  horticulturists  will  endeavor 
to  produce  by  their  own  efforts  many  of  those  finer  creations  which  are 
so  easily  obtained  from  Europe  by  the  exchange  of  American  gold  for 
European  horticultiual  effort.  A  field  will  be  opened  up  which  will 
encourage  young  well-trained  plant  propagators  to  exert  their  effort, 
unhandicapped  by  the  sudden  importation  of  large  quantities  of  new 
creations  from  abroad. 

Every  conscientious  effort  of  the  Federal  Board  to  restrict  the  entry 
and  establishment  in  this  country  of  foreign  plant  enemies,  and  every 
effort  made  by  them  to  restrict  the  spread  of  plant  enemies  already 
established  in  America,  should  receive  the  heartiest  support  and  coopera- 
tion of  the  state  horticultural  inspection  officials.     It  behooves  the  latter 
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group  at  this  time  to  use  ever>'  legitimate  effort  to  offset  the  attempts 
of  the  enemies  of  Quarantine  37,  who  are  putting  forth  a  united  effort 
at  this  time,  to  hamper  the  Federal  Board,  and  to  curtail  its  power. 
Every  state  horticultural  official  should  keep  in  touch  as  closely  as 
possible  with  the  hearings,  decisions,  and  actions  of  the  Federal  Horti- 
cultural Board,  and  should  extend  aid,  cooperation,  and  sympathy 
wherever  possible. 

Now  that  Quarantine  37  is  established  as  a  law,  and  since  it  is  the 
authority  for  which  we  have  long  been  striving,  no  opportunity  should  be 
overlooked  for  maintaining  the  present  quarantine  law,  and  uphokling 
its  prompt  and  rigid  enforcement. 


Chairman  Sandbrs:  The  next  paper  cm  the  program  is  along  a 
somewhat  similar  line  to  that  I  have  dwelt  on  in  the  latter  part  of  my 
paper,  and  I  will  call  on  Dr.  Marlatt  at  this  time  to  s|)eak  on  the"  Recent 
Work  of  the  Federal  Horticultural  Board." 

Mr.  C.  L.  Marlatt:  Mr.  Chairman,  ladies  and  gentlemen:  I  am 
very  glad  that  your  iircsiding  officer.  Mr.  Sanders,  has  taken  up  the 
cudgels  in  defense  of  the  Federal  Horticultural  Board.  It  relieves  me 
of  the  necessity  of  saying  ver\*  much  ab<iut  quarantine  37.  The  work 
of  the  Federal  Horticultural  Board  covers  such  a  numlier  of  items  that 
the  men'  listing  of  them  wciuld  occupy  the  fifteen  minutes  assigned  to 
me  I  sliall.  therefore,  discuss  some  of  the  more  im|)ortant  features 
only. 

During  the  \iiis\  year,  the  Hounl  had  its  jmiwits  enlarged.  They 
haven't  Intii  (Tirtailetl  in  any  |>articular  simx*  the  original  fiassage  of  the 
Act.  liut  there  have  \KHm  several  amendments  enlarging  its  |)Owers. 
The  one  of  the  last  year  added  a  section  giving  |)owit  of  contn>l  of  plants 
and  iK*sts  ff>r  the  District  of  Columbia,  such  as  is  exercised  by  the  dif- 
fennil  States.  «nd  action  has  already  In-en  taken  undiT  this  fKm'er. 

Anoih<T  large  addition  to  the  work  of  the  H<»anl  has  l)een  the  extension 
of  the  IN>rt  Ins|Hvtion  SiTN'io*  Cmler  the  inrreas***!  a|>fin>]iriati<>n  of 
last  year,  some  st*venty-six  th«iisand  <lollapi.  we  have  t »|K*ned  jxirt  inspect 
tion  ^'fTux-s  at  NeA%'  Orleans.  Seattle,  and  simie  other  jiorts.  and  have 
ver>*  nnich  nuTi*aseil  <»tir  service  at  the  <»lder  jmrts  where  the  main 
entm-N  are  made,  namely.  New  Ynrk  and  San  Francis*^) 

We  are  asking  this  year  fnr  another  merease  »>f  $.Vi.0OO  tn  still  further 
extend  this  servne.  and  mnre  jartuiilarly  tn  make  j>n»vision  for  an 
ecjuiiitnent  of  MientifK*.  tt^hnual  men  ami  la)M>rat(ines  fi»r  the  in.s|^e^tion 
of  imjiortnl  plants  at  the  |M»rts  of  entry  in.stea<l  of  at  Washington. 
As  Mr.  Sandeni  luui  just  said,  the  ncetl  of  such  ]x>rt  ins|)ection  applies 
largely  to  the  soH*alk*d  pn>hibiti*d  plants  that  come  in  under  special 
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permits,  but  with  respect  to  such  plants  we  have  issued  permits  for  some 
fifteen  million  during  the  eighteen  months  of  the  quarantine.  Those 
opposing  the  quarantine  say  that  we  have  created  a  Chinese  wall  and 
this  is  going  to  be  a  desert  country  so  far  as  new  plants  are  concerned, 
but  over  fifteen  million  of  those  plants  have  been  authorized  entry. 
We  have  a  well-equipped  inspection  force  of  entomologists  and  patholo- 
gists at  Washington,  but  we  have  not  had  funds  to  establish  similar  forces 
at  other  ports  of  entry.  We  have,  however,  provided  for  inspection 
at  San  Francisco  to  avoid  the  necessity  of  having  shipments  cross  the 
Continent  and  back  again,  where  the  plants  are  to  find  their  final  lodg- 
ment in  some  Western  State. 

This  Port  Inspection  Service  is  one  of  the  big  things  that  the  Board  is 
developing,  and  it  is  under  the  direction  of  one  of  oiu-  most  eflScient  men 
— Mr.  Sasscer — ^who  is  one  of  your  officers  and  who  will  probably  tell 
you  something  more  about  it  later. 

The  new  quarantines  during  the  year — I  see  a  list  of  some  nine  here — 
show  some  activity  in  the  Kne  of  placing  further  restrictions  on  entry  or 
movements  of  plants  and  plant  products.  In  addition  to  these,  two  or 
three  others  have  been  prepared  but  have  not  yet  been  issued. 

I  will  simply  read  the  list  to  give  you  an  idea  of  the  additions  during 
this  year. 

Foreign  quarantines  include  the  flag  smut  and  take-all  quarantine  on 
account  of  which  the  importation  of  grains  is  restricted. 

The  Mexican  com  quarantine  is  to  prevent  the  entry  from  Mexico  of 
cotton  seed  and  the  pink  boUworm  with  com. 

The  European  com  borer  quarantine  is  one  which  you  are  familiar  with. 
It  may,  however,  be  of  interest  to  you  to  know  that  we  have  had  to 
amend  that  quarantine  to  include  brooms — ^manufactiu-ed  brooms. 
Certain  shipments  of  com  brooms  from  Italy  when  examined  were  found 
to  contain  whole  stems  of  broom  com  in  the  filling  of  these  brooms. 
It  was  perfectly  patent  that  it  was  possible  to  have  insect  pests  come 
into  this  country  through  the  agency  of  such  manufactured  brooms. 
These  brooms  were  held  up  and  after  trying  various  other  methods 
they  were  steamed.  I  may  interject  here  that  heat  beats  all  other 
disinfectants.  When  you  cook  a  worm  once  it  is  dead;  you  don't  have 
to  wonder  whether  the  "insecticide"  was  strong  enough  or  not! 

The  domestic  quarantine  on  account  cf  the  European  com  borer  was 
revised  to  cover  the  extension  of  this  pest  determined  in  Massachusetts. 
New  York,  and  Pennsylvania. 

The  Japanese  beetle  quarantine  has  been  enlarged. 

In  the  case  of  the  moth  quarantine,  the  brown-tail  moth  has  been 
killed  out  by  various  agencies  as  indicated  by  Mr.  Eurgess,  and  we 
were  actually  able  to  reduce  the  area  under  quarantine. 
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The  Mexican  bean  beetle  quarantine  is  one  which  has  been  drawn  and 
18  now  being  held  in  the  hope  that  we  will  get  from  Congress  1 150,000,  a 
good  portion  of  which  will  be  for  the  enforcement  of  a  regulated  quaran- 
tine. If  we  don't  get  that  money,  in  the  absence  of  any  State  money, 
we  will  have  to  put  on  an  absolute  embargo  to  be  enforced  through  the 
agency  of  the  common  carrier  and  through  the  cooperation  of  the  oflkaali 
of  Alabama  and  surrounding  States. 

The  pink  bollworm  quarantine  in  relation  to  Texas  and  Louisiana  I  wiU 
discuss  a  little  later. 

We  have  also  issued  a  quarantine  with  respect  to  Porto  Rico  applying 
to  Porto  Rican  cotton,  and  at  the  same  time,  revised  the  cotton  quaran- 
tine in  relation  to  Hawaii. 

An  important  quarantine  which  lies  on  my  desk  and  has  not  been 
completed  for  lack  of  time,  because  it  involves  a  lot  of  consideration,  is 
the  first  of  a  series  perhaps  which  will  require  the  cleaning  at  the  point  of 
discharge  of  load  of  railway  cars  which  have  conveyed  and  are  fouled 
with  plant  products.  I  think  this  is  one  of  the  most  important  subjects 
that  wc  have  before  us. 

The  Board  is  advised  that  it  has  no  authority  under  the  law  to  have  a 
quarantine  declared  of  the  whole  United  States  with  regard  to  the  whole 
railnxad  system,  requiring  such  cleaning  of  cars,  but  that  under  a  show- 
ing of  some  definite  danger  in  a  specified  district  such  cleaning  could  be 
requirtnl  as  to  such  district,  and  wo  are  prqmring  as  the  first  try-out  in 
that  dirtx'tion  the  requirement  of  the  cleaning  of  t^ars  that  originate  in 
the  cf)tl<»n  stall's  Then-  really  (night  to  In?  a  law.  requiring  all  cnmnKm 
carriers  to  th«)niughly  clean  and  <lisinfe<t  cars  at  the  time  and  place  of 
discharge  <»f  loads  as  a  nmditinn  of  .sul>sequent  interstate  movement. 
It  wcnild  save  a  lot  «>f  distribution  of  pests. 

Altogether  we  are  now  enf«»rcing  si>me  ten  d(tfnestic  quarantines, 
eighteen  ffireign  (|uarantines.  and  ten  restrictive  onliTS. 

In  a<ldili«m  to  the  administration  i»f  these  numerous  quarantines,  we 
have  the  administmtiofi  of  some  big  pn>jects;  for  inslamx*.  the  importa- 
tion of  all  foreign  a>lton.  the  pink  liollworm  ct»nln»l.  the  fMitato  wart 
pn4)lem.  and  <>ther  pn»l»lems  of  that  kind 

I  diM*usMHl  this  m«>rning  the  eoo]ieniti«»n  «»f  the  Koani  in  the  ailmints- 
tralioji  of  these  quarantines  with  the  relate*!  bureaus  in  the  I)e|»artment. 
Bnefly.  the  quiifanline  aclminisiration  and  o>nln>l  tximes  under  |)erhaps 
thn*e  elavies  First.  <liret  t.  where  the  Boanl  is  fully  authorized  by  Con- 
gress \n  (|(»  all  that  is  nett-ssfirN  to  U*  done  That  does  not  mean  we 
dofi'i  mojHnite  even  in  these  quarantiTU*s.  Kximiples  of  these  are  the 
iwnk  l>oll\v<irm  and  the  jxitato  wart  jin»jects  one  in  which  we  cooperate 
with  the  Bureau  of  Entomolog>'  and  the  other  uith  the  Bureau  of  Plant 
Industry*. 
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A  second  dass  is  in  relation  to  funds  appropriated  by  Congress  but 
-without  reference  to  a  Biu-eau  or  office,  but  referred  by  the  Secretary  of 
Agriculture  to  joint  control  of  the  Board  and  the  appropriate  bureau. 
The  com  borer  appropriation  (1920)  is  in  this  class. 

Then  we  have  a  third  class  where  the  funds  are  definitely  appropriated 
to  the  bureau  or  office  and  the  quarantine  feature  comes  under  the  co- 
operative control  of  the  Board.  There  is  quite  a  long  series  of  these — 
the  gipsy  and  brown-tail  moth,  wheat  smut,  pine  blister,  and  Japanese 
beetle  are  examples.  If  we  totaled  the  funds  appropriated  for  all  this 
quarantine  and  control  work  it  would  probably  exceed  $2,000,000. 

The  two  big  interesting  problems  of  the  year  are  the  pink  boUworm 
work  in  Texas  and  Louisiana  and  the  South,  and  the  administration  of 
plant  quarantine  37. 

I  think  that  at  the  last  meeting  of  this  Section  I  reported  rather 
hopefully  on  the  pink  boUworm  situation.  Unfortunately,  about  that 
time,  or  a  little  thereafter,  the  insect  reappeared  in  the  old  district  in 
southern  Texas  and  was  discovered  also  in  Louisiana.  I  think  the  details 
of  those  discoveries  are  probably  familiar  to  all  of  you.  This  develop- 
ment led  to  a  very  large  amotmt  of  activity  on  the  part  of  the  Board — 
getting  extra  funds  from  Congress  for  cleanup  work  and  getting  action 
.and  legislation  from  the  States  of  Texas  and  Louisiana. 

I  wish  every  State  in  the  Union  in  the  presence  of  an  emergency  like 
the  appearance  of  the  pink  bollworm  in  Louisiana  would  take  the  same 
^ort  of  enthusiastic,  thoroughgoing,  heroic  action  which  the  State  of 
Louisiana  took.  The  State  enacted  laws  giving  full  authority  and 
appropriated  $225,000,  and  has  carried  out  the  program,  which  is  even 
more  important. 

Texas  was  laggard,  I  r^^ret  very  much  to  say.  The  Secretary  of 
Agriculture  became  very  much  interested  in  the  matter.  We  had 
conferences  in  Washington  which  were  addressed  by  the  Secretary  of 
Agriculture,  and  finally  at  the  request  of  the  Governor  and  of  the 
Legislature  of  Texas  the  Board  went  to  Austin,  Tex.,  and  remained 
there  for  a  considerable  period  to  aid  the  L^slature  in  enacting  a  suit- 
able pink  bollworm  law.  Unfortunately,  due  to  active  opposition  and 
•consequent  delay,  the  L^slature  was  not  able  to  perfect  the  legislation 
and  the  law  as  passed  has  large  defects.  For  example,  it  does  not  pro- 
vide for  immediate  noncotton  zones.  Several  such  zones  can  begin 
only  with  1921.  It  abandoned,  by  oversight  I  think,  the  border  zone 
which  had  been  established  for  two  years.  It  limits  destruction  to  fields 
of  cotton  actually  found  infested,  and  hence  prevents  regional  destruc- 
tion of  growing,  maturing  cotton,  and  it  requires  fiuther  that  any 
noncotton  zones  established  shall  be  reestabUshed  every  year  instead  of 
-continuing  tmtil  the  order  is  lifted. 
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In  spite  of  these  difficulties  we  have  gone  ahead  with  cooperative  work 
in  Texas,  and  the  people  of  the  State  have  given  us  such  cooperation 
as  practically  to  give  the  control  which  we  would  have  had  under  an 
adequate  law.  Noncotton  zones,  of  course,  could  not  be  enforced,  but 
in  point  of  fact  nature  came  to  our  rescue  as  to  the  Trinity  Bay  district 
with  a  climate  that  was  unfavorable  over  much  of  the  area  where  we 
should  have  had  a  noncotton  zone,  and  in  effect  produced  such  zone. 

You  will  be  interested  in  knowing  our  point  of  view  relative  to  the 
outlook  for  extermination.  We  do  not  believe  it  is  hopeless.  The 
insect  has  not  appeared  at  any  new  point  in  Texas  except  at  El  PiMo. 
The  old  Trinity  Bay  district  is  very  much  snudler  in  its  area  of  infetta* 
tion  than  it  was  in  1017  and  in  1919,  and  the  infestation  that  has  been 
found  in  it  has  been  of  a  very  scattering  nature.  In  the  two  other 
districts  in  Texas  where  we  have  had  the  pest  before,  it  did  not  appear 
at  all  in  1920.  namely,  the  Pecos  Valley  and  the  Ileame  districts. 

In  Louisiana  there  has  been  no  reappearance  in  the  three  parishes  and 
only  one  new  point  in  the  State — at  Shreveport — and  this  has  been 
vigorously  taken  hold  of  and  will  be  noncotton  next  year. 

We  believe  therefore  that  there  is  an  opportunity  still  to  exterminate 
the  pink  boUworm.  We  have  now  before  Congress  an  estimate  for  an 
emergency  a|)propriation  of  $100,000  to  finish  up  the  work  of  this  year. 
We  are  also  asking  in  our  regular  appropriation  for  about  t660.000  for 
woric  for  nr>\  22. 

There  is  a  fiarticular  strength  of  argimicnt  which  we  can  make  with 
relation  to  these  8|)ecial  appropriations.  They  are  not  like  research 
work;  thc>'  are  not  like  educational  vrttrk  which,  if  not  done,  causes  the 
}niblic  nc»  irrqiarable  harm;  you  c^n  give  that  same  demonstration, 
the  same  e<lucation  another  year!  In  the  extermination  of  a  pest  like 
this,  or  like  the  citrus  canker.  \t)u  have  the  o|)|)ortunity  once  and  once 
only;   if  you  let  it  get  away  you  cannot  take  it  up  another  year! 

Wc  have  also  a  large  Mexican  Ixmlcr  serxntx?  on  account  of  the  pink 
boll^tirm.     This  subject  is  cm  yf»ur  |in>gTam  for  later  discussion. 

We  have  disctmtinuwl.  for  the  time  Inring,  the  research  staticm  in  the 
Laguna.  hut  what  I  think  will  Ih*  a  vct)*  authoritative  and  interesting 
dcKnimenl  is  m»w  gt»ing  thnKigh  the  press,  giving  the  results  of  the  ns 
seart'h  thtTc  for  the  last  twi»  years. 

Incicientally.  <»nf  of  the  most  imjjortant  pink  lK)llu*orm  dcv^eloiKnents 
of  the  year  hits  Ikvii  the  stnuling  of  a  omimission  to  the  I.«aguna  by  the 
(fOvenn»r  of  Texas  a  (commission  invt»lving  in  its  |)ersonnel  all  the  big 
o»tt*»n  and  farming  interests  of  Texas,  hniiny  men  who  have  large 
influence  m  that  State  The  sinuhng  of  thi.s  commission  was  to  deter- 
mine whether  the  entomologists  were  magnifying  the  situation,  and 
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whether  the  pink  boUwonn  was  really  doing  the  damage  charged  to  it. 
As  a  result  of  minute  examinations  this  commission  determined  that 
the  loss  from  the  pink  bollworm  for  1920  was  fifty  per  cent,  of  the  crop. 
Their  report  to  the  Governor  made  a  tremendous  impression  upon  Texas 
and  is  going  to  help  the  whole  situation. 

The  other  large  element  of  Board  work  is  the  control  of  plant  and 
seed  importations.  Your  Chairman,  Mr  Sanders,  has  helped  me  out 
very  considerably  in  his  discussion  of  this  subject.  This  service  is 
under  the  direction  of  Mr.  Beattie,  who  will  tell  you  more  about  it 
later.  There  are  in  the  country  large  ntmibers  of  very  estimable 
people,  many  of  them  of  great  wealth,  who  are  interested  in  orchids 
and  roses,  and  who  are  members  of  local  amateur  societies,  garden 
societies,  flower  societies  of  all  kinds,  who  have  been  seized  upon  by  the 
small  bunch  of  aggrieved  importers  and  have  had  their  souls  filled  with 
distrust  of  the  Federal  Horticultural  Board  and  its  works  in  relation  to 
quarantine  37. 

An  informing  statement  on  quarantine  37  has  been  prepared  and  will 
be  issued  shortly  to  make  available  accurate  information  relative  to  this 
quarantine. 

In  spite  of  assertions  in  recent  propaganda,  America  will  not  become 
a  desert,  not  with  some  15,000,000  so-called* 'forbidden  plants"  author- 
ized entry  in  eighteen  months !  The  fact  is  that  we  authorized  the  entry 
of  about  four  times  as  many  as  could  be  found  abroad  to  purchase! 
You  understand  that  this  entry  of  foreign  plants  is  not  a  violation  of 
the  spirit  of  the  quarantine.  These  plants  cannot  be  sold.  These 
plants  are  permitted  entry  for  the  sole  purpose  of  introducing  new  varie- 
ties and  propagating  stock  and  from  such  introductions  to  grow  in  this 
country  new  stocks, — ^American  grown — ^which  can  be  sold.  In  other 
words,  we  are  developing  in  this  country  the  production  of  the  plants 
which  we  formerly  imported. 

This  quarantine  now  has  the  general  support  of  the  commercial  plant 
growers  of  the  cotuitry.  Many  men  come  into  my  office  who  have  been 
fighting  the  quarantine  vigorously  in  the  past,  and  after  some  hesitation 
it  finally  develops  that  what  they  are  really  interested  in  is,  if  the  quaran- 
tine is  going  to  stick,  whether  we  have  got  backbone  enough  to  stand  up 
for  it!    They  go  away  satisfied! 


Chiarman  Sanders:  Yoiu-  Chairman  feels  that  he  would  have  been 
sadly  remiss  if  he  had  restricted  Mr.  Marlatt's  talk  to  the  fifteen  minutes 
that  was  stated  on  the  program,  because  there  are  only  a  few  of  us  here 
who  have  the  opportunity  to  frequently  get  in  touch  with  the  Federal 
Board  and  to  be  in  attendance  at  the  hearings  and  meetings,  and  I  feel 
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that  what  Mr.  Marlatt  has  given  us  today  is  extremely  instructive  as  to 
the  aims  and  objects  of  the  Federal  Horticultural  Board. 
The  next  |)aper  on  the  program  is  by  T.  J.  Headlee. 


THE  PRESENT  STATUS  OF  THE  GIPSY  MOTH  IN  NEW  JERSEY 

By  Thomas  J.  Hbadlek,  Ph.D.,  StaU  Eniomologist,  New  Bmnswkk,  N.  J, 

One  year  ago  it  was  thought  that  New  Jersey  did  not  entertain  the 
Gijisy  Moth  uithin  her  borders  just  as  many  other  states  in  this  country 
now  believe  that  they  are  not  acting  as  hosts  for  this  insect.  In  July 
1920  cateriiillars  of  the  Gipsy  moth  were  found  feeding  upon  both  ever- 
green and  deciduous  foliage  uithin  the  limits  of  Duke's  Park  near 
Somerville.  It  was  evident  from  the  outset  that  the  infestation  was  of 
long  standing  and  probably  large.  Mr.  A.  F.  Burgess,  in  charge  of  the 
Moth  (\mtn>l  Service  for  the  United  States  Government  was  promptly 
invite<l  to  meet  the  New  Jersey  authorities  and  to  examine  the  situation. 
Messrs.  Burgess.  Mclntyre,  Wei.ss  and  the  writer  went  to  the  Somer- 
ville district  on  the  arrival  of  the  two  above  gentlemen  first  mentioned, 
and  after  a  cursor)'  examination  of  the  situation,  during  which  Mr. 
Burgess  di.scovered  a  vigorous  s|)ecnmen  of  Calosoma  sycophafUa,  tat 
down  to  plan  <nit  the  pn)ccdure. 

I^>giailly  it  sti^mixi  that  the  first  thing  to  1k'  done  was  to  find  out 
the  extent  <if  Ihr  UkuI  infi*slation  and  the  second  thing  was  to  find  out 
whrlhiT  the  Duke  Farms  Comimny  had  disjiosetl  of  any  of  its  sur{>lu8 
tret's.  whiTi'  in  thr  jmrk  an*a  s*u(h  <lisj)osal  may  have  originated  and 
when*  such  material  ns  had  In'en  disjHJstHl  of  had  l>een  .sent,  Mr. 
Burgess  agree*!  to  send  into  New  Jcrsi*y  s»»me  of  his  trained  gips\'  moth 
sctnjts  to  make  a  preliminar)'  surNvy.  and  Mr.  Weiss  agreed  to  look  into 
the  business  relalic»ns  of  the  Duke  Farms  Com|>any  relative  to  the 
question  of  sending  <iut  sur])lus  stink 

AtTt»nlingly  the  gii>sy  m«>th  s<^nils  made  their  apiH'arance  a  couple 
of  weeks  later,  and  !>efore  they  had  finishe«l  with  tlie  S<imer\ille  area 
detemiinetl  that  at  least  ninety  (*.K))  sfjuan*  miles  were  scatteringly 
infested!  It  seemetl  that  the  (cntiT  of  the  infestiition  lay  in  a  thirty 
acre  blcH-k  of  blue  spru(*es.  Inasmuch  as  thes4*  s]»rucx'S  were  im|iorted 
not  less  than  ten  or  mon*  than  twelve  years  ago  fn»m  Belgiimi  and 
Holland  It  sifme<l  hkelv  that  the  infi*st  itinn  was  brought  o\Tr  vnih 
the  blue  s;»niees  at  that  time  Owing  to  the  relatively  unfavorable 
nature  of  the  »ipnj<*e  foliage  the  insect  had  iKt-n  a  numlnr  of  \*cars  in 
getli!i>:  surtinent  start  to  m<>ve  f»ut  of  the  spruce  Furthermore,  the 
egg  mii-sjics  were  darktT  a>loretl  than  those  found  in  New  England  and 
this  fact  su[>ported  the  belief  that  the  infestation  originated  in  Eumpe. 
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Mr.  Weiss  investigated  his  phase  of  the  problem  and  furnished  to 
Mr.  Btirgess  as  complete  a  list  as  could  be  secured  of  the  business  done. 
It  should  be  understood  at  this  point  that  the  Duke  Farms  Company 
is  not  essentially  a  nursery  concern;  but  constitutes  the  management 
of  the  personal  estate  of  Mr.  James  B.  Duke,  developed  for  his  pleasure 
and  that  of  the  public.  The  trees  in  the  plantings  were  set  close  to- 
gether, in  order  that  in  spite  of  natural  losses  there  should  still  remain 
an  adequate  stand.  As  a  matter  of  fact  the  stand  proved  more  than 
adequate,  and  as  the  trees  grew  it  became  necessary  to  remove  a  con- 
siderable nimiber  from  time  to  time  and  plant  them  elsewhere  on  the  estate, 
bum  them  up  or  sell  them.  The  first  and  third  types  of  action  were 
adopted  by  the  Duke  Farms  Company  and  in  1913  they  applied  to  the 
New  Jersey  Inspection  Force  for  a  certificate  permitting  them  to  ship. 

Mr.  Weiss  prociu^  apparently  a  list  of  the  shipments  of  surplus  stock 
that  had  been  made  and  turned  that  portion  of  the  list  which  was 
concerned  with  shipments  outside  of  the  state  to  Mr.  Burgess  for  further 
action.  Mr.  Biu-gess  then,  fimiished  the  officials  of  the  various  states 
with  a  Kst  of  the  shipments  that  had  gone  into  their  states.  In  such 
states  as  did  not  have  the  men  to  follow  up  these  shipments  he  sent  his 
own  scouts.  Mr.  Burgess  further  furnished  some  of  the  personnel  of 
the  force  which  scouted  the  points  to  which  shipments  from  the  Duke 
Farms  Company  had  gone  intrastate.  In  the  course  of  the  scouting  of 
sections  to  which  shipments  had  gone  intrastate  slight  and  recent  infesta- 
tions were  fotmd  at  Glen  Rock,  Wyckoff,  Paterson,  Elizabeth,  South 
Orange,  Mendham,  Scotch  Plains  and  Deal  Beach.  The  egg  masses 
in  these  outlying  points  ranged  from  one  to  nearly  eight  himdred.  In  all 
cases  where  egg  masses  were  fotmd  in  the  outlying  districts  by  the  scouts 
they  were  treated  with  creosote. 

At  the  writer's  request  Mr.  Burgess  called  a  meeting  in  New  York 
on  August  24th  (before  the  Glen  Rock,  Paterson,  Scotch  Plains  and 
Mendham  infestations  had  been  found)  to  which  were  invited  Mr.  J.  G. 
Sanders  of  Pennsylvania,  Mr.  George  G.  Atwood  of  New  York,  Mr. 
Weiss  of  the  New  Jersey  State  Department  of  Agriculture  and  the 
writer.  The  writer  took  occasion  to  invite  the  Secretary  of  the  New 
Jersey  Department  of  Agriculttire,  Mr.  Alva  Agee,  and  the  Director 
of  the  New  Jersey  State  Department  of  Conservation  and  Development, 
Mr.  Alfred  Gaskill.  At  this  conference  an  estimate  of  the  funds  needed 
to  combat  the  gipsy  m.oth  infestations  in  New  Jersey,  New  York  and 
Pennsylvania  on  an  exterminative  basis  was  considered.  Mr.  Sanders 
reported  that  he  had  destroyed  the  infestation,  root  and  branch,  on  the 
Schwab  estate  and  that  in  all  probability  no  ftmds,  other  than  those 
provided  by  the  State,  would  be  needed  in  Pennsylvania.     Mr.  Atwood's 
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representative  did  not  feel  the  same  way  and  seemed  to  desire  some 
government  aid.  Mr.  Burgess  indicated  that  already  the  United  States 
Gipsy  Moth  appropriation  was  $150,000  shy.  and  New  Jersey  stated  that 
the  proposition  in  that  state  w*as  sufficiently  large  that  government 
aid  would  be  most  decidedly  welcomed.  Briefly  stated  the  budget  as 
prepared  to  combat  the  insect  on  an  exterminative  basis  for  the  first 
two  years  was  as  follows: 

To  June  30th.  1921— Nc^-  York  $50,000;  U.  S.  Government  $150,000; 
New  Jersey  $100,000.  In  addition  to  the  exteiminative  work  in  New 
York  and  New  Jerse>'.  the  United  States  authorities  decided  to  ask  for 
$150,000  to  supply  the  deficienc>-  on  the  gipsy  moth  work  in  New  Eng- 
land, making  a  total  request  on  the  part  of  the  United  States  of  $300,00Q 
and  on  the  part  of  the  sutes  of  $150,000. 

To  June  30th.  1022— Ne\*'  York  $50,000;  U.  S.  Government  $200,000; 
New  Jer6e>'  $100.0(K).  In  addition  to  the  request  for  exterminatsve 
work  the  United  States  authorities  decided  to  ask  for  $400,000  for  the 
suppression  work  in  New  England. 

The  total  government  request  for  the  fiscal  year  ending  June  3Ulh. 
1021.  as  set  forth  in  this  conference  was  $300,000  and  the  total  for  the 
fiscal  year  ending  June  30th.  Uri2  was  $000,000.  The  total  New  York 
request  for  the  fiscal  year  ending  June  30th.  1921.  was  $50,000  and  the 
toUl  request  Urr  the  fiscal  year  ending  June  30th.  1922  was  $50,000. 
The  total  Ne>*'  Jersey  request  fcir  the  fiscal  year  ending  June  30th.  1921 
was  $l()0.(Mlii  and  the  total  n*c]uest  for  the  fiscal  year  ending  June  3l)th. 
1922  was  $1(MMNN)  It  was  un(lerst<M>cl  that,  as  far  as  the  relation  be- 
tween the  Unitwl  States  authorities  and  the  New  Jersey  authorities  were 
concxTned.  $100,000  of  the  appn>f)riation  for  the  fiscal  year  ending  June 
3i)th.  1921  was  to  Inr  available  for  work  a^'ainst  the  New  Jenie>'  infesta- 
tion, and  it  was  also  un<k*rstoo(l  that  during  the  fiscal  year  ending  June 
3cnh,  1922  anothiT  $100.(MM)  of  the  government  ai>|)ropriaticm  should  be 
ax'ailahle  for  work  against  the  New  JiTsey  infestation.  It  was  decided 
that  <»ullying  infestations  in  New  Jersey  amid  In?  cleanetl  up  in  two  >'ean« 
but  tluit  the  S<imer\-ille  o»lony  would  retiuin*  five  years,  and  that  state 
and  government  should  Ik*  rec|ueste<l  to  fitwuuv  the  last  three  years  am 
a  fifty-fifty  Uisis 

After  the  writer  hatl  time  ti»  think  the  matter  ovit  thonnighly.  he 
det-iilitl  that,  in  vie%v  «»t  the  pmhletn  «»t  rxiemunalmg  the  outlying  in- 
feMatioiis  and  in  vu-w  <»f  thr  fact  that  many  «»f  the  large  estates  within 
Ne^'  jtTseys  hmils  had  mver  Ikx'H  Mt>uttil  and.  in  view  of  the  further 
fact,  that  these  estale>  were  jtn»l>ahle  viurces of  chinger.  further  pro\nsion 
thouUl  U-  nuide  fur  extennnuitive  wnrk  against  the  outKnng  areas  and 
for  the  Mxiuting  of  the  large  estates  ami  such  other  danger  points  as 
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might  be  thought  advisable.  Accordingly,  instead  of  requesting  the 
Legislature  at  its  meeting  on  November  8th  for  the  sum  of  one  htmdred 
thousand  dollars,  he  requested  the  immediate  appropriation  of  the  sum 
of  one  hundred  and  twelve  thousand  dollars.  He  is  happy  to  report 
that  the  bill  was  introduced,  passed  by  both  houses  and  signed  by  the 
Governor  within  less  than  seven  hours;  the  money  thus  appropriated 
becoming  immediately  available.  He  plans  during  the  months  of 
January  and  February  to  request  the  Legislature  of  New  Jersey  to  appro- 
priate the  sum  of  one  hundred  and  twenty-five  thousand  dollars  for  the 
fiscal  year  beginning  July  1st,  1921,  and  ending  Jtme  30th,  1922.  This 
extra  twenty-five  thousand  dollars  is  planned  for  supplementary  exter- 
minative  work  against  the  outlying  infestations  and  for  the  scouting  of 
the  large  estates  and  other  danger  points. 

In  addition  to  the  above  appropriation,  Mr.  J.  B.  Duke,  being  famili* 
arized  with  the  nature  and  the  extent  of  this  infestation  before  the  state 
appropriation  was  made,  agreed  to  make  available  private  funds  to  the 
amount  of  twenty-five  thousand  dollars.  This  action  was  a  most 
welcome  one  for  it  was  felt  that  a  thorough  dormant  season  scout  would 
reveal  a  greatly  increased  area  of  infestation  in  the  Somerville  district. 

Since  the  securing  of  the  funds  from  the  State  Legislature  another 
infestation  has  been  discovered  at  Mendham.  The  egg  masses  here 
almost  exactly  correspond  to  the  masses  found  in  New  England.  Neither 
the  size  nor  the  origin  of  this  Mendham  infestation  has  been  deter- 
mined. 

Early  in  the  consideration  of  the  exterminative  work  against  the 
gipsy  moth  in  New  Jersey,  Mr  Burgess  informed  the  writer  that  by 
December  1st,  all  government  moneys  available  for  work  against  the 
gipsy  moth  in  New  Jersey  would  be  exhausted,  and  that  no  further  funds 
could  be  provided  imtil  the  meeting  of  Congress  in  December.  Further- 
more, Mr.  Biu^ess  pointed  out  that  spraying  machinery  for  the  spring 
work  against  the  gipsy  moth  would  have  to  be  ordered  very  promptly, 
or  it  would  not  be  ready  in  time  for  next  spring. 

Beginning  previous  to  December  l$t  the  New  Jersey  State  Depart- 
ment of  Agriculture  began  to  take  on  its  pay  rolls  a  large  number  of 
gipsy  moth  scouts  and  foremen,  who  were  drawn  from  the  New  England 
forces.  Crews  were  located  in  the  Somerville  area  and  at  various  out- 
lying points.  Mr.  H.  A.  Ames  was  designated  by  Mr.  Burgess  and  Mr. 
Mclntyre  as  a  satisfactory  man  to  take  general  charge  of  the  work. 
A  central  office  has  been  established  at  Somerville,  and  Mr.  Ames  has 
been  permanently  located  there.  At  the  present  time  there  are  about 
eighty  gipsy  moth  scouts  working  in  the  state,  of  whom  fully  two-thirds 
are  experienced  men  drawn  from  the  New  England  forces  and  officered 
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by  foremen,  (general  foremen  and  an  executive  from  New  England. 
About  one-third  are  New  Jersey  men.  who  are  learning  the  work  of 
scouting  for  the  egg  masses.  Arrangements  have  been  made  to  purchase 
eleven  new  high  powered  truck  mounted  sprayers  for  use  during  the 
conung  spring. 

For  the  protection  of  other  parts  of  the  state  and  of  other  sections  of 
the  United  States,  the  entire  Somerville  area  has  been  included  in  a 
quarantine,  which  covers  something  like  200  square  miles,  and  this 
quarantine  is  being  administered  in  conformance  to  the  plan  governing 
the  same  sort  of  work  in  New  England,  and  is  being  endorsed  by  Mr. 
Ames  and  the  group  under  him.  Furthermore  every  point  at  which 
infestation  has  lx.*en  found  has  been  placed  under  a  similar  quarantine* 
which  is  l>eing  amducted  in  the  same  way.  While  these  quarantines 
are  intrastate  in  character,  by  reason  of  the  source  from  which  they  came, 
they  are  operating  also  as  interstate  quarantines. 

Thus  it  apf)ears  that  the  New  Jersey  infestation  of  the  gipsy  moth  is 
being  attacked  u)X)n  an  exterminative  basis  and  that  a  determined 
and  well  considered  effort  is  being  made  to  prevent  infestation  passing 
from  the  areas  already  infested  into  uninfestcd  |)ortions  of  New  Jersey 
and  into  other  states.  This  problem  would  not  have  been  attacked  on 
an  exterminative  basis,  were  it  not  for  the  fact  that  the  New  Jersey 
authorities  were  assured  by  Mr.  Burgess  and  his  aids,  after  the>'  had  been 
carefully  over  the  territon*.  that  extermination  was  entirely  a  |)racticable 
matter 

In  all  this  effort  against  the  Kni>sy  moth,  the  Ja)>anese  Ixx'tle  has  not 
l)een  forgotten,  and  it  is  exiKMte<i  that  the  I^lKiratory  working  for  the 
contn)l  of  this  insix^t  will  Ik*  adec|uately  supiK)rted  by  the  United  States 
Government  and  the  States  of  NeA%'  Jersey  and  Pennsylvania. 

Tlie  clist^>ver>'  n{  an  injuricnis  insect .  such  as  the  gi|)sy  moth.  \*nthin 
the  limits  of  any  state  doi-s  not.  it  seems  to  the  writer,  constitute  a 
justifiable  l>asis  for  tritinsm  of  the  fonv  ojRTaling  in  that  state;  but 
rather  sliouUl  Ik!  taken  as  an  evidence  of  activity  on  the  |>art  of  that  force. 
Such  a  discover)'  l)ecomes  a  justifiable  l>asis  f<ir  criticism  only  when  the 
ins|)ection  force  is  adi*(]uate  t#)  meet  the  situation,  and  there  are  few 
insfKx*ti(»n  fon-es  in  any  of  the  states  in  this  o>untr>*  which  are  adequate. 
Scjmething  like  six  or  seven  years  ago  the  uTitiT  pn)i)*«ed,  at  a  public 
meeting  of  the  Nci**  Jersc^y  State  l)e|>artment  of  Agriculture,  the  appro* 
priation  of  funds  i4»  insiiiutt*  and  to  supiM»rt  an  insect  so»uting  and  sur- 
vey scT\uv  with  ihr  ulca  thai  the  lar^'c  estati's  of  New  JtTsey  should 
lie  ct>n)lie«l  and  that  any  other  dan^;iT  ix»ijus  should  \k*  ver\'  carefully 
exaxmncil  Tliis  suggtsinm  reixnvcil  little  attention  and  came  to  naught 
as  has  been  the  fate  of  ctther  efforts  of  a  sim.ilar  kind  in  other  fMirts  of  this 
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country.  It  seems  that  a  severe  epidemic  of  some  kind  is  necessary  to 
inducethepeopleof  our  democracy  to  extend  adequate  support  to  preven- 
tive organizations  andmeasures.  In  this  connection  thewriter  wouldlike 
to  point  out  that  California's  inspection  service  is  the  result  of  a  fear 
that  the  citrus  industry  would  be  wiped  out,  and  that  Florida's  efforts 
are  the  natural  and  normal  result  of  the  fear  that  its  citrus  industry 
would  be  destroyed  by  the  citrus  canker.  He  anticipates  that  this 
severe  experience  with  the  gipsy  moth  will  lead  the  citizens  of  New 
Jersey  to  support  a  twenty-five  thousand  dollar  insect  and  disease 
survey  service;  thus  putting  New  Jersey  in  a  position  to  protect  herself 
against  the  establishment  of  serious  insects  and  diseases  in  so  far  as 
such  action  on  the  part  of  the  state  is  htmfianly  possible. 

In  view  of  the  acknowledged  insufficiency  of  our  present  inspection 
service  in  most  of  the  states  of  this  country,  and  in  view  of  the  fact  that 
about  the  ntmiber  of  years  necessary  for  infestations,  established  ten 
or  twelve  years  ago,  to  make  their  appearance,  and  in  view  of  the  further 
fact  that  a  well  supported  insect  and  plant  disease  survey  service  affords 
the  greatest  practical  measure  of  protection,  it  seems  to  the  writer  that 
every  state  should  make  a  determined  effort  to  put  on  and  maintain  an 
insect  and  plant  disease  scouting  and  survey  service,  which  is  at  least 
approximately  adequate.  It  is  now  just  about  ten  years  since  the  period 
when  the  gipsy  moth  egg  masses  came  to  this  coimtry  in  immense 
nvunbers,  and  it  is  entirely  probable  that  far  more  infestations  of  this 
insect  have  become  established  than  any  of  us  dream  of. 


Chairman  Sanders  :  I  am  sure  we  are  glad  to  have  this  authoritative 
statement  by  Mr.  Headlee  on  the  present  conditions  in  New  Jersey. 

Mr.  Burgess:  If  there  is  an  opportunity  to  discuss  this  I  would  like 
to  make  a  supplementary  statement.  There  have  been  found  in  addi- 
tion to  what  Mr.  Headlee  has  indicated,  four  infestations  in  New  York 
State.  TTiree  of  these  are  on  Long  Island,  and  one  in  the  Hudson  Valley. 
Stock  from  that  estate  was  shipped  to  the  Park  Department  in  the  city 
of  Buffalo,  and  the  trees  were  used  for  resets  on  the  street  to  replace 
trees  that  had  died,  and  it  has  been  necessary  to  scout  the  city  of  Buffalo 
in  order  to  determine  that  infestation  had  not  made  a  start  in  that  city. 
That  work  has  been  done  by  men  on  the  Bureau  force.  Work  of  a 
similar  character  should  be  done  in  Brooklyn  and  in  other  points  in 
New  York  State.  I  would  like  to  call  attention  at  this  time  to  the 
financial  situation  in  connection  with  the  gipsy  moth  project.  Last 
year  I  told  this  Association  that  the  gipsy  moth  situation  was  extremely 
critical  and  that  with  the  $300,000  appropriation  which  we  had  ordi- 
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narily  received  we  would  not  be  able  to  do  the  work  that  should  be  done 
in  New  England.  We  asked  for  $400,000.  We  received  t250,.UUU  and 
in  addition  to  that,  shortly  after  the  first  of  July,  we  also  learned  of  the 
large  infestation  in  New  Jersey  which  made  the  problem  extremely 
difficult,  to  say  the  least.  Dr.  Headlee  has  indicated  what  has  been  asked 
for  in  the  way  of  appropriations:  (.'iOO.OOO  additional  money  for  the 
present  fiscal  year,  that  is  from  the  present  time  up  to  the  first  of  July; 
and  S600.000  for  the  following  fiscal  year. 

The  estimates  were  approved  by  the  Department  of  Agriculture. 
An  emergency  bill  was  drawn  for  the  $300,000  and  is  being  considered 
by  Congress  at  the  present  time.  The  funds  for  field  work  are  exhausted 
with  the  exception  of  a  few  thousand  dollars,  and  practically  all  the  field 
men  are  either  being  carried  on  the  Kew  Jerse\',  Connecticut.  Mava- 
chusetts  or  Vermont  pay  rolls.  This  condition  cannot  last  very  long 
and  unless  the  emergenc>'  appropriation  is  made  available  very  soon, 
we  are  going  to  have  extreme  difficulties  a  little  later  in  the  season. 

Under  ]>resent  conditions  we  are  not  in  a  ix)sition  to  contract  for  the 
necesfiar>'  cqui|>ment  or  poison  for  spraying  u'ork  in  the  Spring,  and  the 
situation  is  indeed  ver>'  serious.  I  think  all  of  you  will  be  glad  to  know 
just  what  the  condition  is  with  respect  to  the  gii)sy  moth  problem  at  the 
present  time. 

Chairman  Sandkks:  Your  Chairman  will  take  this  op|K>rtunity  to 
ap]x>int  a  NuminalinK  Committw  who  will  select  a  Chairman  ff>r  this 
Section,  also  a  SitTctar>'.  the  Chainimn  who  is  to  Ik*  approved  by  this 
Section  for  final  clccti«m  as  third  ViiX'-Prcsiclent  of  the  American  Associa- 
tion. I  ap|Hiint  Mr.  Dietz  and  Mr  Cotton  to  ser\'e.  and  I  will  ask  them 
to  Ik.'  ready  to  re]X)rt  at  the  end  of  the  pn»>n'am. 

The  next  |>a|RT  on  the  program  is  by  (>.  I).  IXimty.  to  Ix?  read  by 
Mr  Sa.ss<xT.  and  illustrated  unth  lantern  slides 


ACTIVrnSS  of  the  federal  horticultural  BOARD  ON 
THE  TEXAS-MEXICAN  BORDER 

By  ().  I).  l)Krt  TV.  iMfnit*,  Texas 

The  plaeing  of  an  actual  insjRiiion  fiinv  on  the  Texas- Mexican  Border 
by  the  Fetlenil  Hurtuiillunil  Bf^ini  was  U'^oin  late  in  the  S|>ring  of  1917, 
it  having:  lux-n  pn-viously  <lelennine«l  that  there  was  l^ink  Boll  \V<irm 
infestation  in  the  I^i^iina  ciisirul  of  Mexiro  and  that  semi  fnim  that 
locality  wa>  U'ln^;  hrouKht  to  the  Ixinler  for  ex|>ortation  t«)  the  United 
Stales  For  the  neetLs  i»f  this  }iaiM*r  it  will  sufliix*  to  say  that  a  ban  was 
tmmrduitely  }nit  on  all  a)tton  seed  from  Mexico  and  that  an  inspection 
force  waft  shortly  recruited  wh  ise  main  duty  it  was  to  keep  all  fudi 
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seed  out  of  this  coimtry.  Incidently,  there  were  other  quarantines 
against  other  Mexican  products  that  were  to  be  enforced.  In  order  to 
accomplish  this  multitude  of  duties,  it  has  been  necessary  to  inspect 
all  passenger  traflSc  and  the  baggage  pertinent  thereto  as  well  as  all  rail- 
way cars,  fumigating  a  large  percentage  of  the  latter. 

The  inspection  of  the  railway  cars  from  Mexico  had  to  be  performed 
in  Mexico  because  the  functionings  of  the  Mexican  and  American 
Customs  Departments  are  such  that,  when  once  a  car  has  crossed  the 
international  boundary,  it  is  supposed  to  have  legally  entered  the  coun- 
try, and  the  regression  of  the  same  is  nothing  short  of  the  work  of  a  day. 
The  initiation  of  this  mode  of  inspection  was  an  qnerous  task,  indeed,  and 
many  a  wrench  was  thrown  into  the  machinery  of  inspection  by  tmin- 
formed  Mexicans  who  could  not  understand  why  the  entry  into  the 
States  of  a  few  stray  cotton  seed  in  the  cracks  of  railway  cars  should  be 
objected  to;  nor  could  they  see  by  what  manner  of  logic  we  could  pre- 
sume to  make  such  inspections  in  Mexico.  So  presiunptuous  did  the 
men  performing  the  work  appear  to  them  and  so  odious  the  reqtiirements 
of  the  regulations  that  they  straightway  gave  the  men  engaged  in  the 
same  the  name  "Picudo,"  meaning  in  Spanish  according  to  their 
application,  "long  nosed,  nosey  individual."  Nor  was  this  the  only 
indication  of  a  lack  of  co-operation  for  the  American  shippers  were  of 
the  mind  at  first  that  the  inspection  was  too  exacting  and  that  the  regu- 
lations were  too  stringent.  Finally,  however,  by  diligently  explaining 
the  need  for  the  inspections  and  by  fair  treatment  of  each  case  according 
to  its  merits,  the  inspectors  caused  the  work  to  gradually  gain  in  favor, 
until  now  it  is  indtilgently  tolerated  if  not  particularly  sought  after. 

The  inspection  of  a  car  is  after  all  a  dry  matter-of-fact  proposition 
that  does  not  readily  lend  itself  to  a  colorful,  attractive  description. 
In  a  word  it  consists  of  jumping  into  the  door  of  a  car  and  looking  into 
all  of  the  available  cracks  for  cotton  seed.  But  surprising  it  is  how  adept 
the  men  become  at  finding,  in  a  short  time,  all  of  the  cotton  seed  con- 
tamination that  a  car  contains.  Adept  they  must  be  too  when  it  is 
remembered  that  at  times  it  falls  to  the  lot  of  one  man  to  inspect 
as  many  as  ninety  cars  in  a  day.  Disposing  of  an  empty  car  is  a  com- 
paratively easy  task  for  it  is  either  free  from  contamination  and  is 
certified  to  cross  or  else  it  is  fouled  with  seed  and  entry  is  prohibited  until 
such  a  time  as  the  shipper  has  had  it  cleaned  to  the  satisfaction  of  the 
inspector.  It  is  not  imtil  cars  containing  cargoes  are  found  to  be  con- 
taminated with  cotton  seed  that  difficulties  are  experienced.  If  such  a 
car  containing  ixtle,  lead,  beer,  or  other  such  free  shipping  article, 
transferring  the  same  under  supervision  is  a  small  task.  On  the  other 
hand,  if  the  cargo  happens  to  be  bulk  material  such  as  ore,  bone,  or  bat 
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guano  and  it  is  found  to  be  fouled,  it  becomes  necessary  to  devise  such  a 
procedure  as  will  reduce  to  a  minimum  the  possibility  of  any  cotton 
seeds  passing  into  the  United  States  when  the  load  itself  is  permitted  to 
enter.  In  the  case  of  ore  it  is  thinly  spread,  saturated  with  oil.  and 
burned  over;  bones  are  sprayed  with  oil;  while  guano,  if  fine  enough, 
may  be  screened. 

That  the  inspection  of  cars  might  be  carried  to  a  successful  termina- 
tion, it  has  been  found  expedient  that  there  be  a  certain  amount  of  paper 
work  connected  with  its  execution.  To  fill  this  need  a  car  recoid  card 
has  been  adof>ted  which  shows  on  the  face  of  it  where  the  car  came 
from,  its  ultimate  destination,  whether  it  is  inspected  or  not.  its  condi- 
tion at  the  time  of  inspection,  and  if  the  car  has  entered  the  United 
States.  Under  the  conditions  which  the  work  operates  this  informatioQ 
is  indispensible  and,  having  the  same,  the  inspectors  are  assured  of 
keeping  a  tight  rein  on  the  movement  of  cars  out  of  Mexico. 

Before  the  subject  of  car  ins[)ection  is  left  it  might  be  well  to  mention 
that  no  less  than  a  third  of  all  cars  inspected  are  found  to  contain  cotton 
seed  and  that  in  numerous  cases  live  Pink  Boll  Worms  have  been  found 
in  seed  taken  from  such  cars.  The  latter  statement  is  particularty 
applicable  to  the  |iorts  of  Laredo,  and  Eagle  Pass.  Texas.  This  in  a 
wcjrd  comprises  the  work  done  in  Mexico. 

Fnim  the  ver>'  outset  the  Boanl  required  the  fumigaticm  of  certain 
cars.  At  first  ]nii  fumigation  was  practiced  and  two  ntnces  of  sodium 
c>'anide  iier  hundred  cubic  feet  of  spfiix*  were  usc*d.  but  later  the  dosage 
was  redutxil  to  one  and  ono-<|uartiT  <mnces  when  the  cars  were  fumi- 
gatwl  in  the  fumigation  houses  which  the  Doard  put  into  ofieration 
(>cti)l>er  I.  iun»  The  erection  of  these  houses  was  largely  due  to  the 
untinng  cfTorts  ami  enthusiasm  of  Pn)fessor  R.  Kent  Beattie  who  drew 
up  m  their  entirety  the  plans  for  the  houses.  These  buildings  which 
were  nmde  of  brick  were  S4>  (^mstructecl  and  their  dcKirs  fitted  with  such 
an  exac  t  nnx'ty.  that  one  car  or  a  numl>er  of  (»ars  c<»ul<l  Ik*  plated  therein 
and  the  omiitfirtment  <^»n taming  the  siime  would  In*  practically  air- 
tight. 

( hi  one  side  of  the  hous4*  is  an  auxiliary  mom  where  the  ga«;  is  manu- 
fac  tunxl  The  machnien*  uschI  in  the  j^enti^ition  «»f  this  gas  is  simple 
in  design  For  the  wike  of  clanty  it  may  l>e  desmUHl  as  consisting  of 
thn^f  iKTs  of  tanks,  the  first  of  which  is  ounptusctl  of  an  acid  drum  and 
twf.  large  tanks  f  »r  sUKk  solutions  of  sodium  cvanide;  the  second  it 
cofniinvctl  of  measurin^^  tanks  for  tlic  cyannle  solution,  acid,  and 
water  that  they  mav  l»e  inlnHluctHl  into  the  gentTators  m  the  |>roj>er 
pn»]«»rti<»ns.  ami  the  third  titT  anisists  of  the  generators  |Mn)|ier  in  which 
the  gas  IS  generated  and  frum  which  the  gas  gt»es  to  the  various  chambers 
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of  the  house.  All  of  the  generators,  measuring  tanks,  and  storage 
tanks  are  inter-connected  by  pipe  manifolds  so  that,  if  one  of  the  variotis 
pieces  of  machinery  composing  the  battery  becomes  incapacitated^ 
another  may  be  substituted  for  the  same. 

There  are  four  fumigation  plants  at  the  several  border  points:  one  at 
El  Paso  with  a  capacity  of  fifteen  cars,  another  at  Laredo  with  the  same 
capacity,  while  those  at  Brownsville  and  Eagle  Pass  are  smaller,  they 
permitting  the  fumigation  of  six  and  eight  cars  respectively.  At  Del 
Rio  such  a  house  as  will  accommodate  vehicles  is  maintained.  All  told, 
it  is  now  possible  to  fumigate  on  the  Texas-Mexican  Border  two  hundred 
and  fifty  cars  a  day  in  these  houses.  Although,  owing  to  the  subnormal 
conditions  in  Mexico,  only  about  15,000  cars  are  ftunigated  per  anntun, 
the  houses  have  an  annual  fumigating  capacity  of  60,000  cars. 

To  carry  on  fumigation  even  on  a  15,000  car  per  annum  basis  requires 
large  quantities  of  sodiiun  cyanide  and  sulfuric  acid.  At  present  some 
eighty  or  ninety  tons  of  cyanide  and  ten  or  twelve  cars  of  acid  are  con- 
sumed yearly.  To  meet  all  expenses  covering  supplies,  labor,  and 
miscellaneous  materials  incidental  to  fumigation,  a  self-sustaining 
feature  has  been  introduced  into  the  work,  in  other  words,  the  cost  of 
fumigation  is  assumed  by  the  Department  of  Agriculture  but  a  charge 
is  made  to  cover  the  actual  labor,  other  than  supervision,  and  the 
chemicals  used.  At  first  the  fee  for  each  car  treated  was  five  dollars 
but  later,  owing  to  the  elimination  of  wastage  and  the  reduction  of  labor 
required,  this  fee  was  reduced  to  four  dollars.  It  is  altogether  possible 
that  fiuther  reductions  in  the  cost  of  operation  may  be  made.  In  fact, 
there  is  a  concerted  effort  on  the  part  of  everyone  connected  with  the 
work  to  practice  every  economy  in  keeping  with  good  business  that  this 
service  may  be  rendered  at  the  least  possible  cost  to  the  shipper. 

Another  problem  presented  itself  for  the  consideration  of  the  Board 
when  in  the  early  part  of  1920  Mexico  commenced  to  export  huge 
quantities  of  com.  Ordinarily  the  conditions  are  reversed  and  large 
shipments  of  com  are  imported  into  Mexico  but  in  1920  the  com  crop 
had  been  especially  large  and  high  prices  prevailed  in  the  States;  hence, 
this  unusual  movement  of  com  out  of  the  Republic.  All  of  the  com 
was  shipped  already  shelled  and  it  soon  developed  that  most  of  these 
shipments  were  fouled  with  cotton  seed,  the  theory  of  contamination 
being  that  the  shippers  in  Mexico  had  stored  the  com  in  the  same  bins 
that  they  had  previously  used  for  storing  cotton  seed.  It  was  im- 
possible to  eliminate  this  contamination  by  mechanical  means  and  it 
became  necessary  to  prohibit  the  entry  of  the  com  imless  certain  condi* 
tions  were  met.  These  conditions  were  that,  either  the  com  be  grotmd 
to  fine  meal  or  that  it  be  sterilized  by  heating  it  tmiformly  to  a  tempera- 
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ture  of  200  degrees  Fahrenheit  for  five  minutes.  In  either  case  the 
work  was  to  be  done  under  the  supervision  of  an  inspector  of  the  BoanL 
None  of  the  com  was  i^round  but  sterilizers  for  treating  it  were  installed 
at  El  Paso.  Laredo,  and  Piedras  Negras.  apposite  Eagle  Pbm,  The 
nfiachine  at  Piedras  Negras  works  on  the  theory  of  exposing  the  com  to 
currents  of  air  which  have  been  previously  heated  by  passing  them  over 
a  core  of  steam  pipes;  while  the  machines  at  Laredo  and  El  Paso  func- 
tion  on  the  principle  of  heating  the  com  by  exposing  it  to  confined  steanL 
Through  the  above  agencies  a  much  needed  product  was  allowed  entry 
into  the  United  States  without  endangering  in  any  way  the  agricultural 
pmrsutts  thereof. 

The  last  but  in  no  way  the  least  imfxirtant  or  interesting  duty  whidi 
has  evolved  itself  on  the  shoulders  of  the  Federal  Horticultural  Board 
is  the  performance  of  the  foot  bridge  and  passenger  inspections.  The 
one  takes  place  at  the  footbridge  and  pertains  to  local  resident  people 
and  tourists  who  go  back  and  forth  between  the  towns  situated  on  either 
side  of  the  Ixnindary;  while  the  other,  the  fMunenger  inspection  it 
confined  to  travelers  from  the  interior  of  Mexico.  The  latter  work  it 
relatively  simple  because  there  is  no  attempt  oidinarily  to  conceal, 
hide,  or  smuggle  prohibited  material.  It  is  mainly  through  ignorance 
on  the  jiart  of  the  traveler  that  quarantined  productsareofTered  for  entry. 
Ne\'crthelesK.  it  has  lieen  pn)vcd  that  this  ignorance  might  have  l)een  the 
means  of  adding  mure  trials  to  the  aln*ady  many  agricultural  tribula- 
tions of  the  I'nitwl  States  ha<l  not  ins|)oction  l)ocn  practiced.  It  is 
re(*allcd  that  on  one  o?t*asion  S4>me  ninety  weevil-infestwl  avocadfiet 
were  omfiw^ate*!  fnim  a  tourist  who  was  taking  them  to  (^alif(»mia  to 
exfHrnment  with  growing  Mexican  avfK*acliK»s  in  the  avocailo  gn>wing 
section  of  that  state.  (>n  several  invasions  numtTous  live  Pink  Boll 
Wi»rms  have  lieen  taken  fnim  immigrant  itfissengrrs  who  u*ere  using 
seed  rotion  for  fiUing  pillows.  These  are  oTily  a  few  classii^l  examples; 
there  is  never  a  clay  that  many  o»nfis<ations  are  not  made 

The  IfK-al  footbridge  trafYic  is  (juite  a  problem  The  gn*atest  offenders 
are  the  Mexiians  who  live  on  the  American  side  or  pi<*necr  residents 
wh€»  have  devel<»]KHl  a  setiningly  unmanageable  ap)K*tite  for  Mexican 
fnuts  'Hiey  may  l»e  likene«l  to  an  ungovernable  child  and  the  insfiec- 
tum  at  the  f«w»tbndge  resolves  itself  into  a  ctmtesi  n{  matching  wits  with 
them  In  vunc  case's  where  attempts  in  smuggle  have  l>een  made,  some 
rather  unu]ue  metlxwis  of  c*»n<-ealment  were  res  »rte<l  to  (hi  <ine 
<iciasii»n  a  jiarty  of  fiiur  women  pres4-nti>l  thnnselves  at  the  f«x»i  bridge. 
For  v*fne  reavm  their  deiM.rtment  exciti-^l  the  suspicion  of  the  C^ustomt 
InsjH^  tress,  who  detaim*«l  them  No  pn»hibiti*«l  matenal  was  fcnind  in 
their  hand  l^aggage.  but  when  their  ck>thing  was  searched  two  ck)th  bags. 
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of  such  a  shape  and  size  as  to  be  easily  concealed,  were  found  about 
the  waists  of  two  of  them.  These  bags  contained  a  total  of  twelve 
avocadoes  and  three  numgoes.  On  another  occasion  a  Mexican  woman, 
who  had  been  stopped,  proved  herself  so  undependable  when  questioned, 
that  the  inspector  on  duty  persuaded  himself  to  break  open  what 
appeared  to  be  a  perfectly  normal  loaf  of  bread.  It  contained  several 
avocadoes.  The  woman  had  gone  to  the  trouble  to  bake  a  thin  crust 
of  bread  anmnd  a  small  nimiber  of  avocadoes.  Then  there  are  the  old 
and  often  tried  practices  of  hiding  i>rohibited  material  in  the  pockets, 
imder  a  large  sombrero  hat,  or  concealing  it  in  the  pockets  or  under  the 
seats  of  automobiles  and  buggies.  New  tricks  are  constantly  being  tried, 
but  these  are  good  examples  of  the  methods  used  and  show  how  per- 
sistently people  try  to  bring  in  material  in  violation  of  the  law.  At 
Eagle  Pass  an  average  of  1 ,500  passengers  at  the  foot  bridge  are  inspected 
each  day;  this  average  is  increased  to  5,000  at  Laredo;  while  at  El  Paso 
the  inspector  at  the  footbridge  has  to  supervise  the  crossing  of  some 
10,000  persons  daily. 

There  are  in  all  at  the  different  border  ports,  twenty-four  Plant  Quaran- 
tine Inspectors  who  are  schooled  in  the  various  activities  of  the  Federal 
Horticultural  Board  and  each  of  the  twenty-four  is  performing  a  signal 
service  for  the  cotmtry  at  large. 


Chairman  Sanders:  The  next  paper  is  by  Professor  F.  M.  O'Bjrme 
of  Gainesville,  Fk>rida. 

STANDARDIZED  NURSERY  INSPECTION 

By  F.  M.  O'Byrne 

There  is  almost  constant  agitation  by  the  nation's  nurserymen  for  a 
uniform  niu-sery  inspection  law.  The  many  varjdng  inspection  laws 
are  confusing  and  troublesome.  They  feel  that  the  laws  should  be  so 
changed  that  the  inspection  provided  in  each  state  will  be  sufficient  to 
carry  plants  from  any  state  to  any  point  in  the  Union. 

While  the  advantages  of  such  laws  are  obvious,  I  frankly  despair 
of  ever  seeing  them  in  force.  Pests  that  are  the  most  destructive  in  the 
South  are  often  ignored  in  the  North,  and  vice  versa. 

This  does  not  mean  that  it  is  impossible  to  standardize  nursery 
inspection  laws  the  nation  over.  There  are  many  conflicting  require- 
ments that  can  be  eliminated. 

The  following  suggestions,  while  not  conr.plete,  ^^411  indicate  points 
on  which  standardization  is  desirable: 
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1st.  All  inspection  certificates  in  the  United  States  should  expire  oo 
the  same  date,  probably  September  30th. 

2d.  License  fees,  for  nurseries  both  ^nthin  and  without  the  State, 
should  be  eliminated.  License  fees  greatly  increase  the 
number  of  clandestine  and  illegal  nurseries.  To  charge  t^ 
higher  fee  to  ex-state  nurseries  than  to  state  nurseries  is 
unjust  and  discriminator)'. 

3d.  Fumigation  requirements  as  to  plants  required  to  be  fumigated, 
dosage,  and  time  of  exposure  should  be  the  same  in  all  states. 

4th.  The  question  should  be  settled  as  to  whether  any^thing  less  than 
an  inspection  of  ever\'  plant  in  a  nursery  will  suffice  for  the 
issuance  of  a  certificate.     (Wc  think  it  should  not.) 

5th.  A  list  of  plants  that  must  be  dip}>ed  should  be  agreed  upon  by 
all  states,  and  the  strength  of  the  dip  and  the  manner  of 
dipping  should  be  specified. 

6th.  All  states  should  require  a  valid  and  unaltered  certificate  of 
inspection  of  uniform  size  and  a|j])carancc  attached  conspicu- 
ously  to  the  outside  of  each  box  or  other  container  of  nursery 
stock.  To  have  such  certificates  uniform  in  size  and  appear- 
ance will  enable  the  transportation  agents  to  co-operate. 
Certificates  of  all  sizes  and  wording,  etc..  make  easy  the 
ctninterfciting  of  ixrrtific^tcs.  The  P^lorida  tag  has  pro\*ed 
satisfactor\-  1 1  is  printe<l  on  a  No.  8  raw  hide  tag  with  a 
hraivs  eyelet  Tht*  ciTtificale  is  at  the  top;  the  s])ace  for  the 
mldrt'ss  is  in  ihc  middle  and  the  rrtuni  address  and  ship^iing 
instrucli«ins  <»f  the  nursiT\man  are  at  the  Ixittom.  Writing 
the  name  of  the  addressi^e  ori-onsigneecm  the  tag  is  required. 
This  cancels  the  tag  and  prevents  its  illegal  re-use.  Wc 
iK'lieve  that  the  writing  of  the  ct)nsignet»*s  name  on  the 
CTrtificate  tag  should  l)c  a  uniform  re<juireTnent. 

7th.  If  any  c)ther  marking  is  re<|uireil  on  the  |)aikage  it  sh<»uld  l)e  the 
same  ihn  ughout  the  states. 

8tli  Each  slate  sliould  make  the  same  r«|uinnunts  of  out  of  state 
nursi-ries  that  wish  to  «!o  1  usini*ss  within  the  state  It  doesn't 
matttT  s<>  much  to  the  nursiT\man  what  he  has  to  do.  i>n>- 
vidid  the  rec|uiri*ments  are  the  same  in  all  states. 

Ulh  Quanuitines  sh«»uld  \>v  standardizinl  and  should  follow  as  chiscly 
as  practicxihle  ih<»se  of  the  FtxltTal  Horticultural  Boanl. 

lOtli  NurMTN-men  sli<»uld  l>e  require<l  to  jmrchas*-  their  certificate  tags 
fnim  their  State  Nurser>'  Ins^n^clor.  Each  tag  should  bear 
a  different  numl)er  and  the  nurscTN-men  should  Ix;  required  to 
account  for  each  tag  received  by  filing  with  the  Inspector  a 
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record  showing  how  each  tag  was  used.     This  record  or 
invoice  should  give  the  name  and  address  of  both  the  nursery- 
man and  purchaser,  date  of  shipment,  an  accurate  list  of 
the  plants  shipped  and  the  nimiber  of  the  certificate  tag  used 
thereon.     In  other  words,  an  invoice.     If,  at  the  end  of  the 
season,  it  is  found  that  the  nurseryman  has  failed  to  accoimt 
for  any  tags  issued  him,   the  missing  records  should  be 
promptly  called  for. 
This  requirement  is  one  of  the  most  important.     It  should  have  a 
place  in  every  state's  inspection  scheme.     Nursery  Inspection  laws  are 
for  the  protection  of  farmers  and  horticulturists.     To  protect  themselves 
the\'  secured  the  enactment  of  such  laws,  with  the  mistaken  idea  that  a 
highly  trained  inspector  could  look  at  a  tree  and  tell  whether  it  was  free 
from  insect  pests  and  diseases.     The  farmer  and  horticultimst  want 
protection,  and  under  the  ordinary  nursery  inspection  system  they  are 
neither  getting  what  they  want  nor  what  they  are  paying  for.     Is  this 
charge  fair?    Let  us  see. 

This  nation's  nursery  inspection  laws  were  passed  primarily  to  stop 
the  spread  of  San  Jose  scale.  Did  they  stop  it?  No;  San  Jose  scale 
has  probably  been  shipped  under  the  certificate  of  every  Nursery 
Inspector  in  the  United  States. 

Consider  the  host  of  pests  that  have  been  spread  on  nursery  stock  in 
the  last  few  years:  fire  blight,  cottony  cushion  scale,  white  pine  blister 
rust.  Oriental  peach  moth,  wooly  aphis,  crown  gall,  Japanese  beetle, 
chestnut  blight,  citrus  canker,  and  so  the  list  goes.  Citrus  canker 
entered  Florida  on  certified  stock  from  two,  and  perhaps  three  different 
states  and  from  Japan.  It  was  passed,  I  believe,  by  Federal  Inspectors. 
It  was  shipped  all  over  our  State  on  certified  stock :  proof  that  inspection 
alone,  no  matter  how  rigid,  is  insufficient.  There  are  many  reasons  why 
inspection  alone  cannot  give  proper  protection: 

1st.  A  nurseryman  has  large  sums  invested  in  his  business.  If  you 
find  some  pest  in  his  stock  you  can't  condemn  it  all  whether 
you  actually  find  it  infested  or  not  and  require  its  absolute 
destruction.  He  would  fight  such  a  ruling  in  the  courts  and 
would  usually  win.  You  must  compromise  with  him  by  arrang- 
ing a  fumigation,  or  some  other  such  precautionary  treatment — 
and  then  the  pest  spreads. 

2d.  An  inspector  is  practically  helpless  when  dealing  with  a  new  pest. 
He  can  not  put  on  a  blanket  quarantine  that  will  damage  or 
ruin  a  nurseryman  every  time  he  sees  a  new  spot;  he  must 
watch  developments  for  awhile.  If  eventually  he  finds  that 
it  is  a  serious  pest  he  knows,  to  his  chagrin,  that  stock  he  has 
been  certifying  as  apparently  clean  has  been  cacjTyi»!^\}M&X'^sX. 
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3d.  It  18  impossible  for  an  inspector  to  detect  any  disease  in  its 
indpiency.  There  is  always  an  incubation  period  after  infec- 
tion when  it  is  impossible  for  an  inspector  to  tdl  whether  the 
plant  examined  has  the  disease. 

4th.  Most  of  us  will  admit  that  we  are  unable  to  do  our  inspection 
work  as  thorouRhly  as  we  would  like,  because  of  lack  of  funds. 

5th.  Occasionally  nurserymen  will  conceal  the  presence  of  a  pest  from 
an  inspector  by  having  the  nurseryman's  own  employees 
inspect  before  Uie  inspector's  coming,  pulling  tdl-tale  leaves 
and  twigs  and  spray-ing  with  a  protective  covering  of  Bordeaux 
with  plenty  of  lime  in  it. 

6th.  The  best  inspection  service  in  the  world  will  only  stop  the  most 
severely  infested  stock.  No  inspector  can  get  it  all,  not  if  be 
has  all  the  time  and  money  in  the  world.  The  entire  history 
of  horticultural  inspection  proves  this.  It  has  probably  re- 
tarded the  spread  of  pests— but  what  pest  has  it  actuaUy 
stopped? 

If  taken  in  time,  a  pest  can  be  eradicated  completdy  far  km  than 
will  be  expended  on  it  yearly  in  control  measures  alone,  if  not  cradkatad. 
One  iit  the  most  important  {)oints  in  any  eradication  campaign  is  to  haire 
on  hand  a  list  of  all  points  to  which  infected  or  suspected  material  has 
gone.    This  makes  eradication  |xx«ibie  at  a  reasonable  figure. 

In  these  days  of  world  wide  trade,  and  with  the  possibility  of  new 
pests  lietng  introduced  on  so  many  diflferent  }>roducts.  it  is  a  fottfonc 
conclusion  that  any  quarantine  service  inaugurated  by  the  Federal 
Horticultural  Board,  or  state  agencies  will  lie  merely  a  sieve  which  will 
barely  keep  out  the  most  apparent,  dangerous  and  easily  intercepted 
pests.  If  only  HT)  jjcrcent.  cfiicTent.  that  quarantine  service  is  thoroughly' 
justified.  Init  there  are  still  one-fifth  as  many  chances  of  our  getting 
new  |H*sts.  and  the>'  are  going  to  kcc])  aiming  in  as  long  as  we  continue 
to  trade  with  the  (iuUi<le  wcirkl. 

If  these  statements  are  true,  no  ins|)eition  service  is  adequate  that 
sto|>s  \nth  iiis|M.vtif>n  cmly.  If  it  is  to  give  \mr\ycT  pn)tection  it  must 
jm>vide.  for  instant  use.  a  ojmplete  nx^»rcl  of  all  nursery*  stock  mtAxd 
mith  its  sanction  and  |)ennission. 

The  u<lvunta>:i*s  fif  this  arrangement  are  many  and  imfxirtant: 

Finst,  it  gives  the  Ins|>e<nor  a  recintl  as  to  where  every  plant  that  he 
certifies  is  plantetl  If  he  finds  that  a  pest  in  Mr.  A*s  nursery  is  \*ery 
sen(*us.  he  has  only  to  go  to  his  file,  take  out  Mr.  A*s  folder  and  he  has 
instantly  a  complete  record  of  the  points  to  which  Mr.  A  *s  stock  has  been 
shipped. 
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Seoond,  these  lists  are  valuable  for  other  purposes.  They  show  the 
State  Horticulturist  where  the  biggest  plantings  are  being  made:  What 
the  most  popular  varieties  are:  How  the  varieties  differ  in  different  sec- 
tions of  the  State:  How  much  and  what  kind  of  niu'sery  stock  is  coming 
into  the  State:  Whether  a  state  exceeds  in  its  imports  or  exports  of 
nursery  stock,  etc.  Much  information  of  value  to  state  officials  is 
constantly  to  hand  in  these  lists. 

Third,  they  often  enable  the  Inspector  to  nip  in  the  bud  a  violation  of 
the  law.  If  an  invoice  passes  through  his  hands  that  clearly  indicates  a 
violation,  he  can  act  promptly.  If  it  raises  his  suspicions  he  can  investi- 
gate. The  invoices  coming  through  the  Florida  office  have  given  us  the 
necessary  clue  on  five  or  six  occasions  in  the  last  four  years. 

Fourth,  it  stops  the  use  of  invalid  and  altered  certificate  tags  so  com- 
mon in  most  states,  for  at  the  end  of  the  year  the  nurseryman  is  required 
to  return  all  unused  tags  to  be  canceled  or  destroyed  by  the  Inspector. 
Then  there  are  no  invalid  tags  on  hand  to  get  mixed  with  the  valid  ones, 
or  to  tempt  altering  on  the  part  of  the  frugal  nurseryman. 

Fifth,  it  stops  the  dangerous  practice,  so  common  in  most  states,  of 
misusing  certificate  tags.  Certificate  tags  are  legal  documents:  They 
should  not  be  used  as  address  tags  for  shipping  ordinary  express  and 
freight.  To  so  use  them  is  to  lower  their  importance  and  significance  in 
the  eyes  of  transportation  employees.  But  the  most  dangerous  practice 
and  one  that  is  all  too  common  in  many  states,  is  the  intentional  misuse 
of  a  certificate  for  deception.  For  example:  Mr.  Brown  goes  to  the 
transportation  office  with  a  package  of  uninspected  stock.  The  trans- 
portation agent  refuses  to  accept  the  shipment  because  "there  is  no 
certificate  tag  attached."  Mr.  Brown  goes  home  with  his  bundle,  calls 
at  Mr.  Ray's  nursery  and  "borrows"  one  of  his  certificate  tags.  This 
he  attaches  to  his  bundle  and  marches  proudly  and  virtuously  to  the 
transportation  office,  often  not  realizing  that  he  is  violating  the  law,  and 
not  caring.  He  may  strike  a  different  agent  at  the  transportation  office, 
or  if  he  strikes  the  same  one  the  agent  will  not  read  the  certificate  and 
notice  the  discrepancy:  Who  ever  heard  of  a  transportation  agent 
reading  a  certificate  tag?  Even  if  the  agent  should  notice  the  discrep- 
ancy, what  could  he  do?  Nothing.  The  law  says  there  must  be  a 
certificate  tag  attached  to  each  package  of  nursery  stock  shipped. 
The  law  doesn't  say  that  it  must  correspond  in  name  to  the  shipper. 
If  the  tag  is  attached  the  agent's  responsibility  ends  and  off  goes  the  ship- 
ment of  uninspected  stock  under  a  certified  tag — ^more  dangerotis  than 
if  it  had  no  tag  attached.  Do  you  think  this  never  happens  in  your 
state?  It  is  happening  in  most  states  every  day  during  the  shipping 
season  as  the  interceptions  by  the  Florida  Quarantine  Department 
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prove.  If  Nurser>TTian  Ray  had  to  account  to  his  State  Inspector  for 
each  tag  received,  and  the  misuses  of  a  certificate  was  prohibited  under 
penalty  of  the  law,  he  would  refuse  to  give  Mr.  Brown  a  certificate  tag. 

Six  years  ago  Florida  had  a  disasterous  experience  which  made  the 
inherent  weakness  of  the  ordinar>'  nurser>'  inspection  system  very 
apparent.  We  have  develojxxl  a  system  which  overcomes  this  weakness. 
It  has  worked  successfully  for  five  years. 

The  time  has  come  when  nursery  insjxxrtion  requirements  should  be 
standardized  to  eliminate  the  many  needless  confusing  and  unimportant 
variations.  We  owe  this  to  the  nurserymen,  the  horticulturists  and 
ourselves.  The  numlnrcd  certificate  plan  should  be  adopted  as  a 
standanl  requirement.  The  Nurser>'  In.s])ector  who  ignores  it  is  assum- 
ing a  grave  res|K)nsihility. 


Chairman  Sandbrs:     The  next  |>aper  is  by  H.  F.  Dietz. 


SOllfE    PROBLEMS    IN    GREENHOUSE    INSPECTION    WORK 

IN  INDIANA 

By  H.\Ritv  P.  I)IKT2,  Peparlmrnt  of  ConsrrvtUion,  Imdiamapoiis* 

The  total  value  of  the  gnvnhouscs  of  the  United  States  is  between 
S75.(MM).(KN)  ami  $1(N).(KK).(KK)  In  Indiana  alone  there  are  4.5()0.(jOO 
sc]uare  (ivt  of  grf»uiul  lovrn**!  l>y  grifiih<nis4'S  consiTvatively  valued  at 
t5.(MM).(KM»  (hir  State  ninks  seventh  mnong  the  ct>mmerrial  flower- 
gn)wing  slates  f»f  the  Union.  Innng  siirimssetl  only  by  New  York. 
Pennsylvania.  New  JiTsey.  Illinois.  Massachusetts,  and  Ohio.  Little 
thorough  work  relating  to  the  life  histor\'  and  «»ntn>l  of  the  most  com- 
mon and  flestnirtive  of  thi'se  inseet  ]K»sts  or  plant  diseases  has  been 
done.  The  florists  have  l)een  left  largely  to  shift  for  thi-mselves  and  to 
devis**  lonirol  meth<Mls  goocl.  Imd.  and  indifftTent.  (lenerally  only  in 
cases  when*  the  destruction  of  an  entire  cTf>p  has  Ikxii  threatened, 
thnnigh  the  spread  of  a  serious  |)est  sueh  as  the  chr\santhemum  midge, 
have  entomologists  as  a  whole  aide<!  the  florists. 

The  problems  ansin^  in  tlie  ins]H*c'tion  and  cxrrtifu^tion  of  jjreenhousc 
plants  fur  mini  and  intiT  stale  shipment  have  not  Inrcn  jnven  the  careful 
4ind  tl)on>u^:h  c<»nsj(kTation  they  des<T\'e  The  writer  does  not  prcimme 
V>  siiy  li«»\v  tliesf  ]>n»l>lnns  should  Ik*  dealt  with,  but  will  |>oint  out  and 
illustrate  l>y  sjKtifK*  c asc-s.  ihe  ]irol>leTrs  ihal  have  arisen  in  Indiana  in 
^mltT  In  awaken  an  inleresl  in  the  malUT 

4*ul4i^itH!  with  ihr  |immikAM>n  «»( ihr  Dtrt^-tor  of  lh<r  I)r|iiu^menl  oi  Conarr\'mtioci 
and  Lbr  ChiW  o(  ihr  I>ivtftion  uf  Knlomokj^y. 
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It  is  necessary  here  to  point  out  that  there  is  a  very  important  dif- 
ference between  greenhouse  grown  plants  and  niu^ery  stock  at  the  time 
each  is  distributed.  Nursery  stock  is  dormant  when  shipped.  The 
leaves  are  off  and  practically  all  soil  is  removed  from  the  roots.  There 
are  some  exceptions  as  in  the  case  of  conifers  and  other  evergreen  plants. 
On  the  other  hand  plants  grown  under  glass  are  generally  shipped  in  a 
growing  condition.  Except  in  the  case  of  cuttings  and  bud-wood, 
defoliation  is  out  of  the  question  and  so  is  the  removal  of  soil  from  the 
roots.  Therefore,  any  insect  or  disease  attacking  the  leaves,  stems,  or 
roots,  are  generally  carried  with  the  plants. 

The  first  problem  is,  **What  shall  we  regard  as  'clean'  plants?" — in 
other  words,  **  What  are  plants  free  from  dangerously  injurious  insects 
and  plant  diseases?"  The  following  list  of  greenhouse  insects  (including 
mites)  and  plant  diseases  has  been  arranged  in  accordance  with  the 
prevalence  of  the  pests  in  Indiana  greenhouses  (See  p.  190). 

It  is  evident  that  many  of  the  tropical  and  sub-tropical  insects,  such 
as  the  mealy-bugs  and  scale  insects  listed,  are  serious  pests  in  California 
and  Florida  and  along  the  Gulf  of  Mexico;  therefore,  their  very  presence 
in  a  greenhouse  ought  to  be  sufficient  grounds  for  refusing  the  grower  a 
permit  to  ship  plants  to  the  regions  mentioned.  The  terminal  inspec- 
tion systems  in  use  in  California  and  Florida  will  prevent  infested  stock 
from  entering  these  states.  Yet,  should  the  presence  of  these  pests 
warrant  the  refusal  of  a  permit  to  ship  when  the  plants  are  grown  for 
northern  distribution  only,  and  where  perhaps  the  only  persons  who  will 
have  trouble  with  them  will  be  florists  and  their  patrons  ?  This  distribu- 
tion of,  in  most  cases  lightly  infested,  plants  from  florist  to  florist  and 
from  florist  to  patron  has  lead  to  some  interesting  results.  Ten  years 
ago  the  coleus  was  one  of  the  most  popular  bedding  plants  in  Indiana. 
But  today  that  popularity  has  decreased  so  far  that  few  florists  grow 
this  plant,  and  all  this  is  due  to  mealy-bugs.  The  florists  could  not, 
or  did  not,  keep  these  plants  free  from  the  pest  with  the  result  that  when 
the  plants  were  bedded  out  with  others  dimng  the  summer  it  was  only 
a  matter  of  time  until  the  other  plants,  as  well  as  the  coleus,  were  infested 
and  the  bed  ruined.  The  patrons  of  the  florist  have  learned  that  the 
coleus  is  a  plant  not  to  buy  because  of  the  danger  of  their  being  infested 
with  mealy-bugs. 

Many  Indiana  florists  have  also  discontinued  the  growing  of  palms 
and  other  subtropical  plants  used  for  decorative  purposes  because  of  the 
difficulty  they  have  had  in  controlling  the  tropical  and  subtropical  scale 
insects  attacking  them.  Ten  years  ago  a  greenhouse  was  incomplete 
without  a  stock  of  palms  and  other  tropical  decorative  plants.  Such 
plants  usually  went  from  bad  to  worse  year  by  year  and  as  they  died 
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were  replaced  by  others.  Infested  plants  served  as  a  harbor  for  scale 
insects  and  a  source  from  which  plants  like  ferns,  which  were  often  grown 
in  the  same  house,  became  infested.  When  a  florist  sold  a  palm  or 
similar  plant  he  often  got  it  back  during  the  winter  as  a  *' boarder." 
Often  he  took  it  back  in  spite  of  his  better  judgment  and  set  it  among 
his  own  plants  which  he  had  fought  hard  to  keep  clean.  In  view  of  these 
facts  should  the  grower  who  takes  in  **  boarders,"  which  are  generally 
scale  infested,  be  allowed  to  ship  plants  to  another  grower  in  another 
state  who  does  the  same  thing?  Or,  if  not,  to  what  treatment  should 
lightly  infested  plants  be  subjected  to  kill  any  infestation  of  scales  or 
other  insects  occurring  on  them? 

Ferns  are  delicate  plants  and  when  they  become  infested  with  insects 
it  is  practically  impossible  to  "clean  them  up"  without  injuring  the 
plants.  Hence,  what  disposition  should  an  inspector  make  in  the  case 
of  ferns  that  show  a  very  slight  and  scattered  infestation  of  acy  of  such 
scale  insects  as  the  soft  scale,  the  hemispherical  scale,  or  the  Boston 
fern  scale?  It  is  needless  to  point  out  that  a  grower  of  ferns  free  from 
these  insects  is  always  afraid  of  introducing  these  pests  on  plants  he 
buys.  One  florist  in  a  small  Indiana  city  bought  several  thousand 
fern  plants  infested  with  soft  scale  from  a  large  grower  and  distributor 
in  another  state.  These  he  tmwittingly  set  among  his  clean  stock  with 
rather  disastrous  results.  How  can  occurrences  like  this  be  best  pre- 
vented? 

The  rapid  spread  of  the  chrysanthemum  midge  shows  what  may 
happen  when  a  serious  greenhouse  pest  becomes  established  in  the 
greenhouses  of  one  or  more  large  growers.  In  1914  it  was  known  only 
from  the  houses  of  one  large  chrysanthemum  grower,  but  by  1917  eight 
of  the  large  distributors  in  widely  separated  parts  of  the  United  States 
had  serious  infestations.  Forttmately  we  know  now  how  to  control 
the  insect  and  most  of  the  larger  growers  in  Indiana  have  it  under  abso- 
lute control  and  several  have  practically  exterminated  the  pest  in  their 
greenhouses.  Nevertheless,  its  spread  is  continuing.  In  1916  when 
widespread  warnings  were  disseminated  many  of  the  smaller  growers, 
such  as  local  florists,  became  frightened  and  refused  to  buy  mum  plants 
for  two  or  three  years.  But  during  the  spring  of  1919  and  1920,  lead 
on  by  the  high  price  of  cut  flowers,  many  florists  **  plunged"  heavily  on 
mums.  Even  those  who  bought  only  such  plants  as  they  needed  of 
some  new  and  popular  variety  often  got  the  midge  with  them.  One 
large  distributor  got  an  infestation  in  this  manner.  He  fortunately 
did  not  buy  any  chrysanthemtmi  plants  from  1914  to  1919  and  as  a 
result  had  no  midge.  In  1919  he  bought  200  plants  of  a  new  variety 
and  hiddly  escaped  the  pest.    But  in  1920  he  bought  250  plants  of  a 


192  JOURNAL  or   KONOMIC   BNTOMOLOCY  [VoL   14 

new  variety  from  a  jobber  and  ^nth  them  came  a  light  infestation  so 
that  this  fall  not  only  the  plants  he  bought  but  two  of  his  own  varieties 
were  infested  slightly. 

In  many  respects  the  rose  midge  is  like  the  chrysanthemum  midge. 
Though  this  insect  has  been  known  in  the  United  States  since  1887.  its 
outbreaks  have  been  more  or  less  sporadic  and  probably  dependent  on 
the  distribution  of  new  varieties  which  have  served  as  favorite  food 
plants.  The  last  distribution  and  resulting  outbreaks  of  this  pest  took 
place  with  the  dissemination  of  the  ix)pular  rose,  Ophelia.  There  is 
little  doubt  but  that  the  plants,  sent  out  by  one  of  the  several  distribu* 
tors  of  this  variety,  were  infested  with  this  midge.  Ophelia  is  a  fine 
seed  parent  and  also  shows  a  tendency  to  "s|K)rt"  easily.  Many  of  its 
"sports**  and  seedling  offspring  are  held  in  high  esteem  by  the  florists 
and  are  constantly  gaining  in  |x>pularity  with  the  flower-buying  public. 
The  reason  I  have  mentioned  this  fact  is  that  Indiana  observations 
indicate  that  some  of  these  sports  and  seedlings  show  the  same  susceptibil- 
ity to  the  attacks  of  rose  midge  that  their  |)arent  docs  and  there  are 
indications  that  another  outbreak  of  this  insect  over  wide  areas  is  going 
to  result. 

The  greenhouse  white  fly,  l)ecause  of  the  range  of  host  plants  it  attacks, 
is  ver>'  tnaiblesome.  It  is  difficult  to  ctintrol,  especially  when  h>*dro- 
cyanic  acid  gas  is  not  usc<l.  Flc^rists  who  have  not  had  ex|X!rience  with 
this  insect  often  sct}f(  at  the  idea  that  it  is  a  serious  |K»st.  But  many 
Indiana  florists  have  changwl  their  minds  n*ganli!ig  its  imix>rtance. 
Tliose  who  have  attemjit^nl  to  gr«»w  si-nii-hardy  jKTennials  hkc  buddleia 
and  Ixmvanlia  undtT  ghiss  or  tln»se  who  have  lost  a  crop  of  indcx^r  asters 
thnoigh  its  attack  d<>  not  think  it  a  jjest  of  seetmdar}'  im|)ortance. 
Those  who  gn)w  fusthias.  salvias,  primulas  and  celestial  ije])i)ers  know 
that  it  is  no  easy  task  to  rf>ntn»l  white  fly  Yet  one  can  find  gniwers 
of  some  of  its  favorite  fcKxl  plants  who  have  little  or  no  ilifficnilty  in  hold- 
ing the  insix'ts  in  check,  often  without  resorting  to  cyanide  fumigation. 
In  view  of  these  fxicts  wluit  clisjxisition  should  an  insinx^tor  make  of 
plants  lightly  infcstwl  with  while  fly  * 

Thi>sc  insects  and  mites  that  cnxnr  out-of  diKirs  in  the  northern  two- 
thircLs  of  the  United  States  Imt  have  invadctl  greenhouses,  like  the  red 
spider,  the  greenhouse  leaf-titT.  the  n)se  leaf-n)ller.  and  the  strawberry 
ftM)t-worm.  present  an  i!UiTv*sting  case  The  first  and  the  last  named 
IxH^inie  sen«»us  jK-sts  oul-^»f-<loors  but  the  other  two  do  not  seem  to  l>e 
nearly  as  senous  |>ests  in  the  o|hii  as  under  glass  If  Imliana  ex|)eriences 
arc  to  Ih-  tiiken  as  a  l>asjs.  it  is  safe  to  iissumc  that  1m  ah  the  leaf -tier 
and  leaf-n»ller  have  Ixt-n  far  more  widely  distnbuled  thnmgh  the  medium 
of  infested  hosts  than  thnmgh  the  invasion  of  the  greenhouses  by  moths. 
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or  caterpillars,  in  widely  separated  localities.  We  have  noticed  that 
when  any  large  grower  and  distributor  has  an  outbreak  of  these  two 
pests  it  is  not  long  before  a  number  of  the  smaller  growers  who  have 
bought  from  the  infested  source  have  an  outbreak.  Hence,  shall  the 
presence  in  a  greenhouse  of  any  of  these  insects  mentioned,  even  though 
they  are  being  held  in  check  successfully,  warrant  the  withholding  of  a 
certificate  of  inspection? 

The  tropical  ants  are  pests  that  seem  to  be  gaining  a  foothold  in  our 
northern  greenhouses.  One  of  our  florists  bought  a  large  collection  of 
orchids  from  a  jobber.  With  these  he  got  the  following  insect  pests, — 
a  heavy  infestation  of  Parlatoria  pergandii  Comst.  on  vandas,  a  heavy 
infestation  of  Diaspis  hoisduvalii  Sign,  on  cattleyas  and  a  scattering 
infestation  of  Coccus  pseudohesperidum  Ckll.  and  Targionia  biformis 
Ckll.  (both  new  coccid  records  for  Indiana)  on  the  same  host.  But 
what  is  probably  more  important  than  all  these  scale  insects,  he  got  a 
heavy  infestation  of  the  crazy  ant — Prenolepis  longicornis  Latr.  with 
nests  in  the  peat  in  which  the  orchids  were  growing.  Just  what  the 
outcome  of  its  introduction  into  this  Indiana  greenhouse  will  be,  remains 
to  be  seen.  What  action  should  the  state  in  which  this  shipment 
originated  have  taken?  And  what  action  shotild  the  State  of  Indiana 
take  to  prevent  the  further  distribution  of  this  insect? 

It  is  a  common  thing  for  Indiana  florists  to  buy  plants  like  aspidistra, 
ficus,  Dracena  indivisa  and  Pandanus  i^eitchii  that  have  been  grown  out- 
of-doors  (or  with  slight  protection  in  the  winter)  in  the  southern  states. 
I  was  amazed  to  find  that  the  greenhouses  where  a  large  southern 
distributor  of  aspidistras  grew  these  plants  were  alive  with  the  Argentine 
ant.  What  action  should  be  taken  to  prevent  the  spread  of  this  insect, 
northward? 

Though  comparatively  little  is  known  about  greenhouse  insects, 
far  less  is  known  about  most  of  the  diseases  attacking  plants  grown  under 
glass.  There  is  carnation  rust,  the  Fusarium  root  rot,  and  the  Rhizoc- 
tonia  branch  and  stem  rot  on  this  host.  There  is  the  snapdragon  rust 
which  has  spread  over  the  whole  United  States  in  the  past  twenty  years. 
The  widespread  distribution  of  this  disease  might  at  one  time  have  been 
checked.  On  roses  we  have  such  diseases  as  anthracnose  and  cane 
blight.  There  are  doubtless  many  others  which  will  attract  attention 
following  intensive  study.  Should  the  presence  of  any  of  the  diseases 
mentioned  in  a  greenhouse  warrant  the  withholding  of  a  certificate  of 
inspection  ?  Can  infected  plants  be  sent  under  a  qualified  certificate  of 
inspection?    Are  these  diseases  dangerously  injimous? 

At  present,  three  alternatives  are  open  to  state  inspectors  relative  to 
plants  grown  under  glass.     The  first  is  to  let  any  and  all  persons  who 
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desire  to  ship  greenhouse  plants  do  so  on  the  grounds  that  sudi  plants 
do  not  come  under  the  regular  nursery  inspection  requirements.  Technic- 
ally this  view  is  correct.  The  second  alternative  is  to  inspect  the  plants 
and  issue  a  certificate  if  the  plants  are  free  from  insect  pests  and  plant 
diseases  at  the  time  of  inspection  and  if  measures  are  being  taken  by  the 
grower  to  keep  them  so.  The  third  alternative  is  to  issue  qualified 
certificates  of  inspection  provided  there  are  no  dangerously  injurious 
insects  or  diseases  present  or  new  and  unconunon  ones  which  are  ver>' 
restricted  in  their  distribution.  Certain  combinations  of  these  three 
alternatives  are  in  use  in  some  states.  In  these  cases  if  a  grower  is  refused 
a  certificate  of  inspection  he  can  ship  his  plants  by  merely  attadiing  a 
statement  to  them  that  they  are  greenhouse  grown  and  are  thus  exempt 
from  inspection.  Thus  the  man  who  grows  clean  stock  for  distribution 
is  at  a  disadvantage  in  that  he  must  compete  with  the  one  who  does  not. 
Also  in  such  cases  anyone  who  wants  to  sell  greenhouse  plants,  no  matter 
how  badly  the>'  are  infested  with  insects  or  infected  with  diseases,  can 
sell  them  and  there  is  nothing  in  most  states  that  will  {m>tect  the  buyer 
of  these  plants  except  the  contract  he  has  with  the  man  from  whom  he  is 
buying. 

Now  if  the  certification  of  greenhouse  plants  is  undertaken  what  shall 
the  l>asis  of  such  certification  be?  How  often  and  when  shall  the  plants 
be  ins|)ccte*l  *'  Thirty  clays  will  often  change  the  entire  aspect  of  the 
insect  and  disease  cvmditions  in  greenhouses.  If  there  is  but  a  single 
inspection  when  shall  that  Im?*  The  presence  of  the  hmu?  midge  may  not 
even  be  su!i|)ectwl  if  an  insj)cction  is  mack*  fnwn  IX^cember  to  March. 
Chr\*santhcmum  miclge.  osiiecially  where  a  light  infestation  occurs, 
might  \ie  ovtTlcK>kcd  if  the  ins])ection  were  made  during  the  summer, 
fnmi  the  last  of  June  to  the  first  of  OctolKT.  During  the  months  from 
DecemlxT  to  Ajjril  only  the  most  careful  ins|)ecticm  would  reveal  the 
occurrence  of  the  strawl)err\'  nJot->%f  >rm. 

In  general,  it  might  l)e  said  that  two  ins|)ections.  one  in  the  summer 
and  one  in  the  >%nntiT.  ought  to  give  the  ins|)ector  a  good  idea  not  only 
of  the  mMsrX  and  disease  conditions  in  a  given  grcenlxnise  but  also  an 
idea  of  the  gn>wer'H  ability  to  "clean  up**  his  plants  and  keef)  them  so. 


Chaikman  Sanorks  We  are  glad  to  have  these  olwer\'ations  on  a 
rathtT  neH*  line  f»f  ins|HVtH>n  whic^h  is  cf»ming  more  and  more  to  the 
fnmt  m  this  c-fiuntrx*.  jiiirtunilarly  in  some  of  the  larger  states  where 
fltmsts'  i-stahlislimentH  «>inipy  an  im|iortant  ]>lace  in  hfirtiinilture. 

If  there  is  no  diMniKsion  of  this  p>a|)er.  we  wiW  pnxred  to  the  next 
number  by  J.  E  C^raf  of  Maccleny.  Florida. 
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SWEET  POTATO  WEEVIL  ERADICATION  TESTS  IN  FLORIDA 

By  J.  E.  Gbaf  and  B.  L.  Botdbn,  Bureau  Entomology 
(Withdrawn  for  publication  elsewhere) 


Chairman  Sanders:    The  next  paper  is  by  J.  H.  Montgomery. 

PLANT  QUARANTINE  WORK  AT  FLORIDA  POINTS 

By  J.  H.  MoNTGOMBBY,  Gainesville,  Fla, 

Plant  quarantine  inspection  at  ports  of  entry  is  a  development  of 
comparatively  recent  date.  The  State  of  California  was  the  pioneer 
in  this  kind  of  woric  and  30  years  ago  recognized  the  necessity  of  not 
only  preventing  the  spread  within  the  State  of  pests  which  were  already 
present  but  also  of  preventing  the  entry  of  pests  from  outside  her 
borders.  In  this  work  she  has  been  preeminently  successful  and  the 
methods  made  use  of  by  California  have  formed  the  basis  for  similar 
work  by  other  states  and  coimtries  which  have  since  seen  the  wisdom  of 
applying  the  principle  expressed  in  the  old  proverb  about  the  oimce  of 
prevention  being  better  than  the  potmd  of  cure.  The  Japanese  Imperial 
Plant  Quarantine  Service  is  modeled  after  that  of  California.  The 
Federal  Horticultural  Board  has  recognized  the  efficiency  of  California's 
system  and  the  State  Plant  Board  of  Florida,  when  it  contemplated 
inaugurating  a  similar  service,  made  use  of  California's  long  and  success- 
ful experience.  So  far  as  I  am  informed,  California  and  Florida  are  the 
only  states  which  maintain  a  protective  first  line  of  defense  in  the  form 
of  a  maritime  port  inspection  service.  Arizona  has  a  very  effective 
service  at  her  border  ports  and  other  states  have  good  interior  inspec- 
tion systems  but  it  is  not  oiu-  purpose  in  this  paper  to  discuss  any  phase 
of  plant  quarantine  work  other  than  that  done  at  maritime  ports  of 
entry  and  with  particular  reference  to  Florida. 

Florida  for  many  years,  notwithstanding  her  tremendous  horticultural 
interests  labored  tmder  the  handicap  of  an  inadequate  horticultural 
law.  In  fact,  there  was  little  or  no  law — and  about  the  same  amount  of 
money  with  which  to  apply  the  provisions  of  the  law.  It  required 
what  was  little  less  than  a  calamity,  that  is  the  introduction  and  spread 
of  citrus  canker,  to  arouse  the  fruit  growers  of  Florida  to  the  dangers 
to  which  they  had  been  and  were  exposed.  In  1915  the  Legislature 
passed  what  is  known  as  the  Florida  Plant  Act  of  1915.  This  law  has 
since  proven  adeqtiate  in  every  respect  and  has  been  used  as  a  model  for 
similar  laws  enacted  by  several  other  State  Legislatures.    I  may  have 


196  JOURNAL  or  ECONOMIC  ENTOMOLOGY  (VoL  14 

appeared  to  have  digressed  somewhat  from  the  topic  of  my  paper.  A«  a 
matter  of  fact,  however.  I  have  just  told  you  of  the  very  foundation  of  a 
successful  and  efficient  port  quarantine  service,  a  good  law.  Secondary 
to  the  Rcxxi  law  is  ample  financial  support.  Realizing  this,  the  Florida 
Legislature  has  made  liberal  approjiriations  for  administering  the 
provisions  of  the  Plant  Act. 

With  the  bitter  experience  \\ith  citrus  canker,  an  introduced  disease, 
as  an  example,  the  State  Plant  Board  determined  that  this  disease 
should  not  again  lye  introduced  nor  should  other  jjests  be  brought  in  if 
possible  to  keq)  them  out.  Florida,  o^^ing  to  her  peculiar  geographical 
location,  is  exposed  to  attack  by  enemies  from  Central  and  South  America 
and  from  the  West  Indies.  Then  too,  owing  to  the  subtropical  nature 
of  her  climate,  unwelcome  visitors  find  a  a>ngenial  home.  Our  task» 
therefore,  was  no  light  one.  The  State  Plant  Board,  shortly  after  its 
organization  created,  under  the  direction  of  the  Plant  Commissioner,  a 
port  insiK^ction  serxnce  which  Ijeginning  in  a  mcxiest  way  has  developed 
with  age  and  cxiKrrience.  We  now  have  insj)ection  stations  at  all  of  the 
princi|3al  ports  of  entr>'  in  FUirida,  namely,  Pensacola.  Jacksonville. 
Miami,  Key  West  and  Tamjm.  Depending  xxyxm  the  volume  of  im- 
ports and  j)assenger  traffic,  cnir  force  ranges  fnrni  one  to  three  men  at 
each  of  these  jxjrts.  I  am  frank  in  stating  that  Uiis  force  is  just  about 
half  the  numU-r  really  netHltx!.  These  men  are  all  trained  and  cxjjeri- 
encxt!  in.s]RTtnrs  who  have  seen  siTvi(^*  in  other  branches  of  Plant  Board 
fielil  siTvice.  Mxuiy  of  tJuTn  Jiavt*  U'cn  i»<lucated  as  entomologists  and 
plant  I wilholf agists,  not  all  In  this  connection.  I  would  ])oint  out  that 
in  work  of  this  nature,  whirh  aftiT  all  is  |Milic*c  or  regulator)'  work,  a 
hi^h  degree  f»f  tinhniail  training  in  entomology  and  jwitholog)',  while 
ver>-  desirable,  is  not  i*ssentia]  A  knowlwlge  of  thi*se  .subjects,  fsuch  as 
may  Ik*  gaine<l  by  elexnentar)'  o»urst*s  or  ]>raetieal  field  exjHTience  it 
Ruffinent  In  fact,  some  f»f  ».ur  ver>'  l>est  men  have  had  mi  o»llegiate 
trainuig  whatever  in  ent<»Tno]ngy  or  plant  j>athf»log>'  but  these*  men  as 
well  as  those  who  are  teehnicallv  traineil  mu\t  an<l  do  ]Mi$isess  other 
quahtiiatiftns  which  are  <»f  jmrnary  imi>ortanee 

Fn»in  the  ver\'  nature  of  \hv  work  in  whi(  h  they  are  engagetl  iAiT  men 
etu^ninter  many  (hnuiilt  and  tr>ing  sitiiatioiis  I  am  glad  lo  say  that 
invanalilv  they  have  U-en  able  to  overmme  tJie  difficulties  anil  to  handle 
unpleasiuit  situations  witht^t  an  undue  amount  «>f  frieti<»n.  They 
have  In-en  <^»urti*ous  Irut  finn.  deiisive  l»ul  nevtT  f>fTensively  so.  acccxn* 
mcMlating  Iml  not  lax  The  successful  i>erf<»nruinee  of  the  many  duties 
deNolvinv:  uiii»n  them  talis  f«ir  iJie  emj)loyment  of  men  of  the  ver\'  highest 
ty]>e  They  must  l>e  men  wh<»  iiin  impress  the  jniblic  with  the  fact  that 
the>'  kncm*  their  liusiness  and  intend  to  attend  to  it.  Being  men  of  this 
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type  they  have  been  able  to  secure  and  hold  the  cooperation  of  Ctistoms 
and  transportation  officials  and  that  of  commercial  shippers.  Without 
this  cooperation  their  work  would  be  seriously  hampered  if  not  made 
worthless. 

As  to  the  nature  of  the  duties  our  men  perform,  it  would  be  difficult  to 
pen  a  picture  graphic  enough  to  give  you  a  complete  idea.  The  duties 
are  multitudinous  and  comprehensive.  All  men  holding  appointments 
in  the  port  quarantine  service  of  the  State  Plant  Board  of  Florida  also 
hold  appointments  as  collaborators  of  the  Federal  Horticulttu^  Board, 
thus  having  to  administer  plant  quarantine  rules  and  regulations  of 
both  the  federal  and  state  governments.  This  arrangement  is  very 
advantageous,  for  as  federal  officials  they  possess  certain  authority  and 
prestige  not  conferred  through  state  appointment.  The  State  Plant 
Board  of  Florida  has,  however,  paid  the  salaries  and  borne  all  other 
expenses  incident  to  the  conduct  of  the  work.  There  are  some  situations 
presented  which  are  fully  covered  by  federal  rules,  others  by  state  rules 
and  many  by  both  state  and  federal  measures.  In  the  application  of 
federal,  as  well  as  state  regtilations,  it  is  necessary  that  the  closest  and 
most  cordial  relations  shall  exist  between  our  men  and  the  customs  offi- 
cials, for  the  reason  that  imder  the  Federal  Plant  Quarantine  Act  of 
1912,  the  application  of  the  rules  and  regulations  made  by  the  Federal 
Horticultural  Board  is  placed  in  the  hands  of  the  customs  service.  I 
mean,  particularly,  the  matter  of  search  of  vessels,  cargoes,  baggage  and 
passengers  for  materials  coming  under  the  provisions  of  the  Act.  Theo- 
retically, therefore,  plant  quarantine  inspectors  are  to  act  largely  in  an 
advisory  capacity  to  the  customs.  In  actual  practice  though,  not  only 
at  Florida  ports  but  in  California  and  at  such  ports  as  have  been  opened 
as  inspection  stations  by  the  Federal  Horticultural  Board,  the  plant 
inspectors  really  do  ntiake  the  search  for  contraband  or  regulated  plant 
material  and  quite  frequently  assist  customs  officials  in  other  ways. 
Sometimes  it  would  be  difficult  for  the  casual  observer  to  tell  from  the 
nature  of  the  duties  performed  whether  a  man  were  a  plant  inspector 
or  a  customs  inspector,  so  close  is  the  cooperation  and  the  interest  of 
each  in  the  work  of  the  other.  To  a  lesser  degree,  the  same  applies  to 
our  relations  with  officials  of  the  immigration  and  public  health  services. 

In  their  dual  capacity  our  men,  during  the  year  ending  April  3U,  1920, 
boarded  4,500  vessels  arriving  at  Florida  ports.  These  have  been  in- 
spected from  stem  to  stem.  Passengers'  cabins  ami  (rews*  quarters 
have  been  carefully  searched.  Every  place  where  contraband  plant 
material  might  be  secreted  has  been  investigated.  Three  hundred  and 
fifty  thousand  parcels — baggage  and  commercial  shipments — have  been 
handled  as  being  potential  disease  or  insect  pest  carriers.     Ot  this 
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numlxn-  more  than  4,000  have  been  rcfuscfl  cntr>'  as  bein^;  dangerous. 
It  is  a  aimmon  occurrence  for  our  men  to  intercept  material  infected  or 
infested  with  some  disease  or  insect  which  is  not  now  known  to  be  present 
in  this  country  and  which  if  intnxiuced  would  occasion  great  losses. 

The  question  naturally  arises  as  to  the  object  and  the  net  results  of 
all  this  organization  and  the  work  done  by  it.  It  is  hardly  necessary 
for  me  to  jK)int  out  the  object  we  seek  to  obtain.  Horticulttunl  history 
is  re])lete  ^%nth  *' horrible  exam]>lcs"  of  j)lant  |)est  introductions  in 
coml^ating  which  the  producer  has  ]ya\d  a  heav>'  toll  for  our  neglect. 
We  need  nt jt  go  far  l>ack  for  such  examples,  the  gii>sy  and  bniwn  tail 
moths,  San  Jose  scale,  Jai)anese  beetles,  dtrus  cankcT,  Eurof)ean  aim 
bortT,  Euro])ean  jx^tato  wart,  chestnut  blight,  white  pine  blister  rust, 
Mexican  boll  weexnl,  Colorado  jK)tato  l)eetle,  pink  bollworm;  these  arc 
just  a  few.  Florida  and  California  have  many  insect  pests  and  plant 
disea.ses  which  could  have  l)een  kq)t  out.  The  South  Atlantic  and  (julf 
States,  as  well  as  Califtimia.  are  jmrticularly  ex]MJ8e<l  to  invasion  by  the 
Mediterranean  fruit  fly  and  (.ther  fruit  flies.  Eun)])e,  Africa  and  South 
and  Central  American  and  Oriental  countries  harlior  plant  enemies 
which  mu.st  not  Ik?  intn)duced  into  this  ctmntry  if  our  horticultural 
and  agricultural  industries  are  to  continue  to  pnw|>er.  It  is  to  keep 
these  enemies  out  that  Calif<»mia.  Florida  and  the  Federal  Horticultural 
Board  inaimain  ihcir  plant  ({uarantinc  scTvices  and  it  is  for  the  same 
reas'»n  thai  other  c»»iistal  and  Ixirdcr  slates  shcmld  inaugurate  similar 
ser\iris  and  that  all  statics,  loiistal  and  intm.»r.  should  sc*i»  io  it  that  the 
Fcilrnil  H«»rticultural  H»»iird.  through  Cnngn-ss.  is  sup]>lie<l  with  ample 
funds  f«»r  carrying  <»n  its  wcirk  It  is  to  Kr  rrgrettcHl  that  the  Hoard, 
thfou^'h  no  fault  <»f  its  own.  has  nevt-r  since  its  nreation  l>een  able  to 
ex]>iuu!  and  fUveloj)  its  activities  along  tht*  line  of  maritime  |iort  inspec- 
tion to  tlu-  rxtcnt  which  it  undoubtedly  desirt*d  and  which  it  knew  was 
necn'SN'iry  to  alTord  the  j>rotection  needed  1  may  Ih»  an  ttithusiast  on 
Uiis  subjcn  t  but  I  am  c»f  the  opinion  that  thr  (Nmgri-ss  shf»uld  ]ilace  at 
the-  disjHisiil  i)f  thr  Ftilrral  Horticultural  H<»anl  a  quart^T  millifm 
dollars  or  more*  annually  in  ordtT  that  all  |>orts  i»f  imiM»rtantY  <*an  be 
pro|MTly  siifcguardctl.  this.  too.  im-s|Hx  tivi-  of  such  cfTorts  in  the  same 
dire*  t ion  as  U»rdtT  and  cuitstal  states  n^'iy  n^'ake  I  am  of  the  further 
o]MT'.ion  that  the  very  lH.*st  rt^nlts  can  only  Ik-  secure<l  by  a  ctmtinuatirm 
of  tlie  liUral  iw'luv  of  dose  c-oo|>en4tif»n  Utween  ftnlenil  and  state 
font's.  su(  h  as  is  now  in  existcnct*  in  Califonua  and  Florida,  with  this 
dillereiuf.  howc-ver.  that  the  fedcTal  goveniment  should  l>i*ar  a  greater 
|iortion  ii(  the  financial  burden  than  heretofore  AftiT  all.  this  matter 
of  plant  c|iU4n4ntine  siTvice  is  one  «»f  natn»ruil  conctTn  rather  than  state 
or  iecticmal. 
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As  to  the  net  results  of  our  efforts  in  Florida,  the  following  brief 
summary  will  perhaps  serve: 

During  the  period  from  May  1,  1919  to  April  30,  1920,  over  4,500 
vessels  arriving  at  Florida  ports  were  boarded  and  inspected — ^2500  of 
these  from  foreign  ports.  In  roimd  figures-  350,000  packages  were  han- 
died  during  the  year  by  our  quarantine  inspectors.  Two  thousand  of 
these  were  retiuned  to  shippers — 2,400  destroyed  as  dangerous. 

Pests  from  19  foreign  cotmtries  or  possessions  were  prevented  entry 

during  the  year,  the  countries  of  origin  as  follows: 

Japan 

Jamaica 

Nicaragua 

Mexico 

Porto  Rico 

Panama 

Spain 

One  himdred  and  forty  (140)  different  plant  pests  were  discovered  on 
importations,  some  of  these  pests  not  now  known  in  thi§  coimtry.  A 
number  of  these  pests  have  occasioned  great  losses  in  the  cotmtries 
where  they  are  established  and  would  no  doubt  occasion  as  great  or 
greater  loss  if  introduced  into  the  United  States.  Perhaps  the  most 
notable  interceptions  from  the  standpoint  of  potential  danger  were  black 
fly,  which  has  been  intercepted  on  five  occasions  on  material  from  Cuba 
and  the  Bahamas.  Jamaica  yam  weevil,  which  occasions  great  damage 
to  yams  in  Jamaica  and  other  West  Indian  Islands,  was  found  on  a  ship- 
ment of  yams  from  Jamaica  via  Cuba.  This  weevil  is  not  known  to  be 
present  on  the  mainland  and  doubtless  if  introduced  would  occasion 
tremendous  loss  to  the  sweet  potato  crop.  No  less  than  eight  serious 
insect  pests  not  now  known  to  be  present  in  the  United  States  were 
intercepted  by  our  inspectors. 

The  Florida  plant  Board  does  not  confine  its  protective  efforts  solely 
to  inspection.  Complete  equipment  for  the  fiunigation  of  fruit  and 
vegetable  offerings  from  foreign  coxmtries  are  located  at  Key  West  and 
Port  Tampa.  Each  of  these  chambers  will  accommodate  700  standard 
crates.  During  the  active  shipping  season  of  the  past  summer  and  fall 
over  56,000  crates  or  barrels  of  fruits  and  vegetables  from  Cuba  were 
treated.  The  treatment  consists  of  hydrocyanic  acid  gas — 1  ]/i  ounces  of 
sodium  cyanide  per  100  cubic  feet  of  space.  No  damage  to  fruit  has 
been  noted  and  no  injury  to  consiuners.  The  construction  of  these 
fumigating  plants  well  illustrates  the  relations  between  ourselves  and 
the  transportation  companies.  When  the  necessity  for  treating  ship- 
ments of  fruits  and  vegetables,  particularly  from  Cuba  was  pointed  out 
to  the  carrying  companies,  together  with  cut  inability  to  provide  suit- 
able plants,  the  companies  promptly  undertook  the  construction  and 
equipment  of  same. 
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The  condusion  mitst  not  be  drawn  from  the  foregoing  that  the  activi- 
ties of  the  qtiarantine  department  of  the  State  Plant  Board  are  restrided 
to  port  inspection.  Such  is  not  the  case.  Our  men  are  constantly  on 
guard  to  prevent  illegal  movements  of  nursery  stock,  sweet  potatoes, 
sugar  cane  and  other  products,  both  inter-  and  intra-ttate.  Watch  ia 
kept  over  the  various  transportation  agencies — express  cars  and  sheds 
are  inspected  and  freight  yards  and  warehouses  kept  under  observataoo. 
Various  other  important  duties  devolve  upon  our  quarantine  inqiectors 
but  the  most  important  of  all  is  the  port  inspection  work. 

No  paper  of  this  nature  and  presented  at  this  time  would  be  complete 
without  some  reference  and  tribute  to  the  work  of  the  Federal  Horti- 
culttiral  Board  and  particularly  of  the  Chairman,  to  whose  efforta 
largely  is  due  the  fact  that  we  now  have  on  the  statute  books  of  the 
nation  a  plant  quarantine  law.  For  many  years  the  Chairman  coik 
tended  for  legislation  unsuccessfully,  but  with  indomitable  will  and  bull- 
dog tenacity  refused  to  give  up  the  fight;  finally  overcoming  oppocitiofi 
and  succeeding  in  having  passed  the  Federal  Plant  Act  of  1012.  Since 
that  time  he  and  his  associates  on  the  Board  have  been  untiring  in  their 
activities  ninth  corresponding  accomplishments. 

To  sum  up,  I  should  say  that  the  main  factors  a)ntributing  to  success 
ful  qtiarantine  work  are: 

1.  A  g(Kxl  law  and  reasonable  rules. 

2.  SuflTicicnt  fmannal  rcsimnx's. 
(J.  Competent  men. 

4.  C<>-<»jKTation  ami  i^nal  will  c)f  commercial  and  transportation 
interests  and  of  oflidals  of  the  tustoms.  immigniticm  and  other  public 
scrxiccs. 

5.  A|>i>lication  of  the  provisions  of  quarantine  regulations  in  such  a 
way  as  to  a/Tonl  the  maximum  amount  of  protection  )»nth  the  mininnun 
amcnint  <rf  inomvfnience  to  )>arties  ct»mxTn«l  and  (iixasion  the  least 
intiTnij)ti«)n  to  Oimmcrw  and  traflic 

Tl)csc  are  the  cunlinal  princnples. 


CiiAiMMA.N'  SA.N'hKKs  It  mi^ht  have  Uvn  l>ettrr  had  we  had  Mr. 
Bmttir's  ]»a|KT  following'  Mr.  Marlatt*s  address.  Imt  I  think  he  has 
mm\v  im)K»rtant  things  to  toll  us  at  this  time  on  ''Oj^eration  of  Quaran- 
tine 37." 
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THE  OPERATION  OF  QUARANTINE  No.  37 

By  R.  Kent  Beattie,  Pathologist  in  Charge  Foreign  Plant  Quarantines, 
Federal  Horticultural  Board,  Washington,  D,  C, 

Quarantine  37  is  the  general  ntirsery  stock  qtiarantine  which,  as 
supplemented  by  various  special  quarantines,  now  regulates  the  move- 
ment of  plants  and  plant  products  into  the  United  States.  It  became 
effective  Jime  1,  1919. 

Soon  after  this  quarantine  became  effective  the  Federal  Horticultural 
Board  organized  the  Office  of  Foreign  Plant  Quarantines  to  handle  the 
work  connected  with  the  operation  of  this  and  other  foreign  quarantines. 

Plants  and  plant  products  enter  the  United  States  imder  the  provisions 
either  of  Regulations  2, 3,  or  14  of  Quarantine  37.  Regulation  2  permits 
the  entry  without  restriction  of  field,  vegetable  and  flower  seeds  and 
certain  plant  material  imported  for  medicinal,  food  or  manufacturing 
purposes. 

Regulation  3  authorizes  the  entry  under  permit  of  certain  bulbs,  fruit 
and  rose  stocks,  nuts,  and  seeds.  The  procedure  under  this  regulation 
is  in  the  main  the  same  as  that  which  previously  obtained  tmder  the  old 
niHsery  stock  r^ulations.  A  permit,  foreign  inspection  and  certifica- 
tion, proper  marking,  and  notices  of  shipment  and  arrival  are  required. 
With  the  exception  of  the  bulbs  the  inspection  is  conducted  as  formerly 
by  State  inspectors  acting  as  collaborators  of  the  Federal  Horticultural 
Board.  The  bringing  tmder  regulation  of  the  great  quantity  of  lily,  lily 
of  the  valley,  narcissus,  hyacinth,  tulip  and  crocus  bulbs  which  annually 
enter  the  United  States,  presented  a  problem  in  inspection  which 
the  State  inspectors  were  frequently  not  prepared  to  meet.  Their 
fiands  had  been  secured  and  their  forces  organized  on  the  basis  of  the 
inspection  of  fruit  trees,  ornamentals  and  their  stocks.  Forttmately 
bulbs  are  easily  inspected  at  port  of  arrival.  They  require  no  machinery 
to  repack.  They  are  less  likely  to  convey  pests  and  pests  are  more 
easily  detected  upon  them.  In  the  case  of  those  bulbs  which  enter 
the  United  States  at  the  nine  ports  of  arrival  where  the  Federal  Horti- 
coltural  Board  now  maintains  an  inspection  force,  provision  has,  there- 
fore, been  made  for  the  completion  of  their  inspection  and  their  release 
at  the  port  of  arrival. 

Regulation  14 

Regulation  14  provides  for  the  importation  in  limited  quantities  and 
under  special  safeguards  of  nursery  stock  and  other  plants  and  seeds  not 
covered  in  Regulations  2  and  3  for  the  purpose  of  keeping  the  country 
supplied  with  new  varieties  and  necessary  propagating  stock.  Although 
the  plants  imported  tmder  Regulation  14  amount  to  about  one  per  cent. 
only  of  those  imported  tmder  Regtdation  3,  they  represent  a  far  greater 
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amount  of  care,  study  and  interpretation  of  the  regulations.  Under 
Regulation  14  every  case  is  a  special  case  and  requires  special  consideFa- 
tion.  The  first  ste^)  in  the  procedure  followed  in  the  issuance  of  a 
special  permit  consists  in  the  making  of  an  application  by  the  proposed 
importer.  For  this  he  uses  form  2()7.  He  lists  the  varieties  of 
plants  which  he  ^^ishes  to  import  and  furnishes  the  importation  data. 
He  furnishes  information  as  to  the  plants  he  desires  and  their  propa- 
gation. He  certifies  to  the  accuracy  of  the  facts  submitted  and  agrees 
to  the  conditions  of  entr>'.  Essentially  the  application  consists  of  (1) 
a  list  of  varieties,  (2)  a  statement  of  facts,  and  (3)  an  agreement. 

The  consideration  of  this  application  is  undertaken  by  the  Office 
of  Foreign  Plant  Quarantines.  The  varieties  requested  are  submitted 
to  the  Bureau  of  Plant  Industr>'  for  consideration.  The  application  is 
submitted  to  the  chief  of  the  Bureau  who  appoints  a  committee  of 
experts  to  consider  it.  This  committee  makes  rocommendatiotis  to 
the  Federal  Horticultural  Board  as  to  the  commercial  availability  of  the 
varieties  in  the  United  States  and  the  reasonableness  of  the  quantity 
requested.  This  committee  is  furnished  ninth  any  data  on  availability 
in  the  possession  of  the  Office  cjf  F<ireign  Plant  Quarantines  in  additon 
to  the  data  possessed  by  the  experts  themselves.  The  findings  of  the 
Bureau  of  Plant  Industry*  Committee  are  submitted  to  and  approved 
by  the  Chief  of  the  Bureau  of  Plant  Industry',  himself  a  noted  horti- 
culturist. lH*f<ire  tliey  are  returned  to  the  Board.  The  records  as  to 
the  rectimmcndaticms  of  the  Bureau  of  IMant  Industry*  experts  are  kept 
in  the  (»ffice  of  Foreign  Plant  Quarantines.  Since  many  varieties  are 
requestwl  again  and  again  by  difTerent  imiKcters.  in  many  cases  no  new 
deinsions  are  involved  and  no  nmsultation  is  necessary'.  For  instance, 
89  difTerent  S])einal  |KTmits,  issued  U'tween  June  1,  1919.  and  December 
10,  1920.  indmled  the  new  Dutch  variety  of  gla^liolus  called  Le  Marschal 
Foch. 

In  <lctiTmining  what  varieties  are  or  are  not  available  in  the  United 
States  in  quantitii*s  sxiflicient  for  |in)j>agating  )>urpi«es  the  jx>licy'  of  the 
Fwlenil  Hortiiniltural  Boanl  has  lieen  to  l>e  lilnrral.  A  lilieral  polic>' 
ha.«t  als4»  l>cen  f(»llowiHl  in  reganl  to  the  quantities  jxrrmittcd  imjxirt. 
It  ban  lui-n  ft-lt  tliat  if  a  variety  is  not  available  here  and  it  is  to  be 
establi.Hlutl  here  the  S4 xmer  the  intnxluction  is  acxtimplishcd  and  we  can 
rely  u]nm  American  pnxiuctitm  the  less  dangenais  is  the  importation. 
T)\v  ininKluctinn  of  small  quantities  from  various  localities  over  a  series 
of  ycan»  multiplies  the  diinger. 

In  the  omsHienitif'n  of  an  a]»]>lication  it  is  necessary'  also  to  consider 
the  iniqMiM:  of  the  im|)ortation.     Importations  under  Regulation  14  arc 
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permitted  for  the  purpose  only  of  keeping  the  cotmtry  supplied  with  new 
varieties  and  necessary  propagating  stock.  They  are  not  permitted  for 
innnediate  commercial  distribution  or  for  the  mere  ornamentation  of 
private  estates.  Special  permits  are  issued  to  commercial  propagators, 
to  amateur  propagators  and  to  botanical  gardens.  The  value  of  the 
amateur  fancier  and  student  of  plants  and  the  grower  of  a  special 
collection  to  the  development  of  American  Horticulture  is  recognized 
by  the  regulations.  Every  effort  is  made  to  discriminate  fairly  between 
such  cases  and  those  where  plants  are  desired  merely  as  ornaments. 
Among  the  most  difficult  cases  to  handle  are  those  where  plants  are 
desired  merely  for  sentimental  reasons:  roses  from  the  old  home  in 
England,  plants  from  the  battlefields  of  France,  dwarf  Japanese  trees 
in  the  baggage  of  tourists,  and  so  on  ad  infinitum.  It  is  manifest  that 
such  applications  usually  fall  without  the  limitations  of  the  quarantine 
and  cannot  be  authorized. 

During  all  this  consideration  the  bearing  on  the  case  of  some  40  odd 
special  quarantines  and  restrictive  orders  such  as  the  citrus  quarantine 
must  be  kept  in  mind. 

When  the  application  is  granted  a  bond  is  prepared  and  sent  to  the 
permittee  with  his  copy  of  the  permit.  This  bond  he  executes  and 
returns  to  the  Board.  He  is  bonded  in  the  stun  of  twice  the  estimated 
value  of  the  shipment  to  live  up  to  his  agreement  with  the  Board.  In  a 
great  many  cases  such  a  bond  is  unnecessary,  but  a  few  plant  growers 
must  be  forced  to  comply  with  their  agreements,  and  it  is  impossible 
to  discriminate  between  individuals  in  the  enforcement  of  the  quaran- 
tine. Public  institutions  such  as  botanical  gardens  are,  however,  not 
required  to  furnish  the  bond. 

When  the  plants  come  from  abroad  and  reach  the  port  of  first  arrival — 
which  is  usually  New  York — they  follow  the  usual  nursery  stock  coiu-se. 
The  importer  or  his  representative  files  with  the  customs  authorities 
the  usual  customs  papers  accompanied  by  a  notice  of  arrival  and  a  notice 
of  sfhipment  and  asks  for  customs  authority  fcr  immediate  transporta- 
tion of  the  plants  to  the  port  of  entry  (Washington  or  San  Francisco,  as 
may  have  been  specified) .  The  notice  of  arrival  and  shipment  are  turned 
over  to  the  Federal  Horticultural  Board  inspectors  by  the  Customs 
authorities.  On  that  same  day,  or  if  the  papers  come  in  late  in  the  day, 
on  the  next  day,  the  material  is  located  on  the  piers  and  examined  to  see: 

(1)  If  it  complies  with  the  Regulations  as  to  certification  and  mark- 

ings, and 

(2)  If  it  is  free  from  sand,  soil,  and  earth,  and  is  not  obviously  infected 

or  infested. 
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A  few  boxes  at  random  are  opened,  but  only  a  very  small  portion 
of  the  material  is  examined.  If  passed,  the  immediate  transportation 
customs  papers  are  signed  by  our  inspector  and  the  movement  of  the 
material  to  Washin^fton  or,  if  on  the  Pacific  coast,  San  Francisco  is 
authorized. 

Delay  at  the  port  of  arrival  or  in  transit  is  never  due  to  our  inspection. 
Thus  far,  all  of  the  special  permit  material  has  arrived  at  New  York, 
San  Francisco,  or  Seattle.  At  each  of  these  three  ports  we  have  an 
adequate  inspection  force  of  competent  men.    Delay  is  usually  due  to: 

(1)  A  lack  of  knowledge  of  customs  procedure  on  the  part  of  the 

importer  and  a  consequent  failure  to  provide  for  the  services  of 
a  broker  to  get  track  of  the  goods  when  they  arrive  and  to 
make  ijrojjer  customs  entry. 

(2)  Dilatoriness  on  the  part  of  brokers  and  transportation  com- 

panics. 

If  \Vashingtf>n  is  the  designated  ix)rt  of  entr>',  the  material  arrives 
at  that  port  in  a  customs  bonded  car  and  is  hauled  immediately  to  our 
Inspccticm  House  by  a  customs  l>onded  transfer  aimpany.  Our  In- 
spection House  has  the  status  of  a  customs  bonded  warehouse. 
The  material  is  ins])cctcd  at  once.  If  it  is  free  from  pests  and 
the  requirements  have  Ijcen  c(im])lied  with,  the  Oillcctor  of  Customs 
is  notified  and  the  material  is  released.  Small  |>ackages  are  shipped 
out  al  nmc  by  «mr  avm  men  in  actv)nlanoe  ninth  the  instructicins  of 
the  imjx»ner.  If  the  shiimient  is  a  laryje  one,  it  is  turned  over  to 
the  im|M»rtiT's  (nsli»ms  l»roktT  for  handlinK 

Shi|iments  arriving  at  San  Francisci)  inteiwled  for  Pacific  Coast 
points  are  insfK'cted  and  releasitl  thiTc.  In  spite  of  the  mild  statements 
frequently  issueil.  no  shi|iment  has  e%'er  (Tossed  the  amtinent  to  he 
ins|Kvte(l  at  Wasliington  aiwl  retumwl  to  the  Pat*ific  (\iast. 

After  arrival  at  destination  the  jilants  are  gnm-n  and  pn)]]agated  by 
the  im|xirter  at  the  designated  j)lai'e  for  a  |)erio<l  of  tmc  li)  five  >*can, 
as  s|)enfie<l  in  the  Inrnd  The  length  of  time  s]iecificil  dqiends  u]nm  the 
nature  of  the  plants  (iladiolus  lmU>s.  f<ir  example,  are  Urndcd  for  two 
years,    hulblets  f(»r  three.    <irehicLs  fi»r  five. 

As  far  as  is  |)ossible.  each  lot  of  material  is  visited  annually  during  the 
gn)winK;  si»as<in  by  an  irs|Httor  of  the  Feileral  ilf»rtii^ltunil  Boafd  and 
rrtn<;H-*tt'<l  unilrr  fiel«l  loiulilions 

In  the  1^'  I  H'Mi'.ths  \n  whuh  the  quarantine  has  l^t'n  in  ojicratitm  up 
tr»  I)e<tinlHf  \i)  l*»'Jii.  ;i;>4  s|Kvial  jK'mnts  have  1  een  issual  to  273  dif- 
fcmii  i*nnitict s  Tlu-  materuil  im|Mirtetl  under  these  ficrmits  is  l)eing 
gnm-n  or  will  U*  gro\%-n  m  <»r  near  214  different  lou-ns  in  32  different  states. 
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Chairman  Sanders:  Mr.  Stockwell  is  not  here  to  present  his  paper 
on  "The  Japanese  Beetle  Qtiarantine,"  but  we  have  his  paper.  Mr. 
Sasscer  asks  that  his  paper  on  "Important  Foreign  Insect  Pests  Col- 
lected on  Imported  Nursery  Stock  in  1920,"  be  eliminated. 

The  next  thing  is  the  transaction  of  business,  the  first  item  being 
the  report  of  the  Nominating  Committee. 

Mr.  Dietz:  Your  Committee  on  Nominations  wishes  to  propose 
the  following  names  for  officers  of  this  Section  during  the  ensuing  year: 

Chairman  of  the  Horticultural  Section  and  Third  Vice-President  of 
the  American  Association  of  Economic  Entomologists:  Prof.  A.  G. 
Ruggles,  St.  Paul,  Minnesota. 

For  Secretary,  Mr.  E.  R.  Sasscer  of  the  Federal  Horticultural  Board 
of  Washington,  D.  C,  who  has  shown  his  ability  to  give  us  one  of  the 
most  interesting  programs  the  Section  has  had  for  several  years. 

Mr.  Cotton:  I  move  that  the  report  be  adopted,  that  we  approve 
the  selection,  and  the  names  be  referred  to  the  Association  for  election. 

The  motion  was  duly  seconded  and  carried. 

Adjournment. 


Joint  Meeting 

American    Association  of  Economic    Entomologists   and 
American  Ph3rtopathological  Society 

Friday  Morning,  December  ji,  ig20 

The  joint  meeting  of  the  American  Association  of  Economic  Entomolo- 
gists and  the  American  Phytopathological  Society  was  held  Friday 
morning,  December  31,  1920,  at  the  University  of  Chicago. 

It  was  called  to  order  at  10.30  a.  m.  by  President  Wilmon  Newell 
of  the  former  association. 

President  Wilmon  Newell  :  This  meeting  is  the  result  of  an  invita- 
tion extended  to  the  American  Phytopathological  Society  by  the  Ameri- 
can Association  of  Economic  Entomologists  which  was  most  graciously 
accepted  by  the  former  society. 

As  entomologists  we  are  very  glad  that  the  Phytopathologists  accepted 
our  invitation,  as  this  means  a  great  deal  to  us  and  it  is  an  indication 
of  progress.  It  is  also  a  confirmation  of  our  belief  that  the  two  societies 
entertain  for  each  other  that  friendship  and  spirit  of  cooperation  which 
is  invariably  shown  between  Phytopathologists  and  Entomologists  as 
individuals.  It  is  appropriate  that  the  president  of  the  visiting  society 
should  preside  over  our  deliberations  this  morning.     He  needs  no  intro- 
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duction  to  the  plant  pathologists,  who  arc  familiar  with  his  many  scien- 
tific achievements.  Some  of  the  members  of  the  American  Association 
of  Economic  Entomologists,  however,  may  not  be  so  fortimate  as  to 
know  Dr.  Orton  personally,  and  to  them  I  take  pleasure  in  introducini^ 
Dr.  W.  A.  Ort^m,  President  of  the  American  Phytopathological  Society 
who  will  preside  this  morning. 

President  W.  A.  Orton  :  As  retiring  president  of  the  Phytopatholog- 
ical Society.  I  wish  to  express  our  appreciation  of  the  invitation  from 
the  Entomologists  which  has  brought  us  together  today  and  to  expras 
our  convictions  that  such  meetings  ought  to  come  more  frequently. 
Perhaps  they  should  have  come  earlier.  It  has  even  been  suggested 
that  we  in  this  country*  have  made  a  mistake  in  developing  two  brandies 
of  plant  pest  study  and  control  separately  and  independently  of  eadi 
other.    At  any  rate,  each  |)assing  year  reveals  new  points  of  contact. 

We  shall  discuss  today  only  one  phase  of  the  problem  of  control 
wherein  similar  methods  are  used  to  combat  both  insects  and  diseases 
**A  S>Tn|x>sium  on  Dusting  as  a  Means  of  Controlling  Injurious  Insects 
and  Plant  Diseases"  is  to  be  jiresented. 

The  first  ikijxt  ^^^ll  be  given  by  Mr.  P.  J.  Parrott.  Geneva,  N.  Y. 


CONTROL  OF  SUCKING  INSECTS  WITH  DUST  BfirnjRBS> 

By  P.  J    pAimoTT.  OVwmi.  V.  Y. 

The  efficient  pnitivtion  of  liush  and  tree  fruits  involves  sc\'eral  factors 
— the  j>re\tniti<»n  «inc!  omtrol  of  ])lant  diseases,  the  ^t^>ressicm  of  Icaf- 
and  fruit-eating  inserts,  and  the  destruction  of  certain  haustellate 
species  which  are  c<immonly  classified  as  scales,  aphids.  capsids,  etc. 
It  is  si'lf-evidcnt  that  no  system  aiming  to  affoni  j>rr»tection  to  fruit 
plantings  salisfaclohly  meets  practical  necessities  which  does  not  secure 
adequate  conin»l  i»f  all  three  c^ategories  of  ])arasites.  In  considering 
the  merits  of  dusting  as  relotwl  to  orrhan!  mxuiagcment  in  New  York, 
there  has  Ui-n  a  great  lack  of  exjierimentiil  data  reganiing  the  vahie  of 
dusting  in  ormU'iting  such  in.sct  ts  as  San  Jose  s^^ale.  hli.ster  mite,  green 
aL]f\Av  ajihis.  n»sy  aphis.  lraf]iop]KTs  ami  retihugs  Alth<>ugh  apple  scab 
and  ctKlling  nw»th  usually  lexy  the  largest  trilnite.  the  shrinkage  in 
yields  due  to  att;uks  of  sucking  inscits  is  by  no  means  insignificant 
and  duniig  Mine  seasons  the  annmiulative  losses  reach  impressive 
projiortions      CiTt.unly.  n<»  gn)wer  in  this  state  is  jm)j)erly  cxinducting 


n%r<\  irony  a  {ta|>rr   prn^mtrtl   to  the  )oint  mrrtini?  uf  the  Auociation  and 
K«n  l*h>t(ifvath<»l<>gK«)  Society  at  Chic«|(o,  i)ei   31.  \WO      Typical  tcftU 


KVmden* 
the  Ammci 

havr  been  telrctcd  to  ilhu^tratc  the  nature  of  the  mvcAtigation  and  the  average  r«> 
•ulu  aecured. 
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his  orchard  operations  who  fails  to  make  provisions  for  the  control  of 
these  pests.  Likewise,  the  neglect  of  pear  psylla,  thrips,  or  the  green  bug 
is  likely  to  be  attended  with  serious  consequences  as  is  usually  mani- 
fested by  the  reduced  yields  and  impaired  vitality  of  the  trees.  Similar 
considerations  hold  true  for  the  grape  leafhopper,  the  currant  aphis  and 
four-lined  plant-bug,  the  potato  aphis  and  leafhopper,  and  the  onion 
thrips.  In  view  of  the  importance  of  this  class  of  insects  and  of  the  need 
for  information  as  to  their  susceptibility  to  dusting  preparations,  the 
Geneva  Station  began  a  serious  investigation  of  the  problems  dilring  the 
past  season.  My  contribution  to  this  symposium,  therefore,  deals 
largely  with  the  more  important  results  of  this  inquiry. 

Tests  with  Various  Fruit  Insects 

A  series  of  experiments  are  here  described  which  were  designed  to 
ascertain  the  effectiveness  of  dusting  mixtiu-es  on  a  number  of  common 
sucking  insects.  The  objects  which  we  hope  to  attain,  and  which  we 
succeeded  in  attaining  in  part,  were:  (1),  Data  on  the  susceptibility 
of  various  insects  to  dusting  preparations  with  definite  ratios  of  nicotine; 
(2),  some  knowledge  of  the  efficiency  of  dusting  for  the  control  of  certain 
species  under  field  conditions;  and  (3),  information  as  to  the  importance 
of  accessory  factors  in  the  effectiveness  of  dusting  operations. 

Conditions  op  the  Tests 

The  following  species  of  insects  were  used  in  the  experiments:  The 
green  apple  aphis  {A.  ponti  De  Geer),  the  rosy  aphis  {A.  sarbi  Kalt.), 
the  grain  aphis  (A,  avena  Fab.),  the  apple  leafhoppers  (£.  rosa  L.  and 
E.  unicolor  Gillette),  the  apple  redbug  (Lygidea  mendax  Reuter),  the 
pear  psylla  {Psylla  pyricola  Forster),  the  currant  aphis  (Myzus  ribis  L.), 
the  four-lined  leaf-bug  {Poecilocapsus  linemtus  Fab.),  and  the  potato 
aphis  (Af .  solanifolii  Ash.)  The  dusting  preparations  were  applied  with 
"hand  dusters,"  "hand  blowers,"  or  orchard  power  outfits.  A  mixture 
of  superfine  sulfur,  90  percent,  and  powdered  lead  arsenate,  10  percent, 
was  the  carrier  of  the  nicotine.  In  many  of  the  experiments  provision 
was  also  made  for  application  of  liquid  insecticides  at  standard  strengths. 

Susceptibility  op  Insects  to  Dusting  Preparations 

The  Apple  Redbug 

Experiments  with  apple  redbugs  were  conducted  on  Jtme  1  and  2  in  an 

18-year-old  orchard  composed  chiefly  of  such  varieties  as  Greening, 

Hubbardston  and  Baldwin.    This  planting  had  suffered  serious  injuries 

for  successive  years,  and  at  the  time  of  the  test  over  90  percent,  of  the 
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terminal  growth  of  many  of  the  trees  was  damaged.  In  Plat  I  ten 
Greening  trees  were  dusted  with  a  preparation  containing  0.5  percent, 
nicotine.  A  little  more  than  fifty  pounds  of  dtist  were  applied  and  one 
tree  (Tree  1)  was  very  thoroughly  dusted.  In  Plat  II  seventeen  Green- 
ing trees  were  dusted,  using  from  eighty-five  to  ninety  pounds  of  material. 
One  Greening  tree  (Tree  2)  was  given  an  application  of  two  and  one-half 
gallons  of  lime-sulfur  diluted  with  one  hundred  gallons  of  water  to  which 
was  added  one  pint  of  nicotine  sulfate.  To  insure  thorough  treatment, 
twenty-three  gallons  of  the  mixture  were  applied.  In  the  treatment 
of  the  individual  trees  much  care  was  exercised  to  make  thorough 
applications  without  any  attempt  to  economize  on  materials.  Pumiga- 
tton  sheets  were  spread  on  the  ground  beneath  each  tree  in  order  that 
the  redbugs  could  be  collected  as  they  fell.  After  the  first  count  the 
tiees  were  shaken  quite  violently  at  repeated  intervals  and  after  each 
operation  the  condition  of  the  insects,  whether  dead  or  alive,  recorded. 
The  effectiveness  of  the  different  treatments  is  indicated  in  Tables  I  and 
II. 

Tabls  I  >B»VBi  n  or  DinTiwc  cm  Rbobixm 
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Rcdtnigs  ])n»vcd  verv'  sensitive  to  nio>tine,  dusting  parjiarations 
carn'in^  this  ingredient  pnHlucinv:almc»st  instant  )>Aralysis  u))«m  aiming 
in  ootiut  u-ith  the  inseits.  No  differeiu'e  in  nipidity  of  action  or  in 
effectiveness  was  discenie<l  l>etwecn  the  dustiiiK  pre^wnitions  which 
amtaimni  n'S])celively  0 ')  iwul  1  0  |)eR*ent    nieotine 


Iht'  Appif  Aphtds 
Tlie  <^»n<liti«»nH  uruler  w!uoh  the  exiH-mmtUs  with  afkliitis  were  carried 
out  may  U*  bnerty  <les*  ril»e«i  as  follf»^>i      A]f]i\c  Inids  infested  with  newly 
hatched  n\-m|ihs  of  atena,  pomi  and  sofht,  fYhnctiialiy  the  former  species. 
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were  thorou^ly  dusted  with  preparations  containing  0.5,  1.0  and  2.0 
percent,  nicotine.  As  previous  experiments  had  indicated  that  there 
was  very  little  difference  between  the  three  species  with  regard  to  their 
susceptibility  to  the  dust,  and  since  the  majority  of  the  nymphs  belonged 
to  avefUB,  the  counts  were  made  without  any  attempt  to  distinguish 
the  different  species.  The  effects  of  the  dusting  on  the  aphids  are  given 
in  Table  III. 

Tablk  III — Results  op  Dusting  Against  Applk  Aphids 


TVeatmeiit 

No.  of  Buds 

Original  Na 
of  Aphids 

Average  No. 
Aphids  per  Bud 

Percent,  dead 
after  4  Days 

Dust  0.5  percent,  ricctine 
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32 
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Check     

65.5 

Dott,    1    percent,    nicotine 

87.6 

Dott,  2  percent,  nicotine 

97.2 

Check     

47.8 

Dott.  air-elacked  lime 

78.6 

Lime'tulfur  ard  nicotine 

97.5 

Cbeclr     

60.0 

At  the  time  of  the  opening  of  the  apple  buds  the  extent  of  infestation 
by  aphids  may  be  greatly  influenced  by  such  factors  as  driving  rains, 
sleet  storms,  high  winds  and  low  temperatures.  The  reduction  in  the 
number  of  insects  on  the  checks  by  natural  means  was  considerable 
in  some  instances,  and  it  is  reasonable  to  suppose  that  similar  influences 
operated  on  the  sprayed  and  dusted  series.  A  study  of  the  data  shows 
that,  on  the  whole,  dusting  compared  quite  favorably  with  spraying  in 
insecticdal  eflSciency.  It  should  also  be  noted  that  a  heavy  application 
of  air-slaked  lime  resulted  in  a  loss  of  78.6  percent,  of  the  aphids. 

One  of  the  interesting  results  of  the  season's  activities  with  aphids  is 
that  different  species  are  apparently  not  equally  susceptible  to  dust 
mixtures  with  the  same  nicotine  content.  The  fact  that  seme  aphids 
are  more  resistant  than  others  was  most  clearly  demonstrated  in  some 
tests  with  M.  solanifolii  and  5.  lanigera,  which  proved  very  much  less 
susceptible  to  treatment  than  the  common  apple  species,  such  as  pomi, 
avencB  or  sorbi. 

The  Apple  and  Grape  Leafhoppers 

In  the  experiments  against  the  apple  redbugs,  to  which  attention  has 
previously  been  called,  the  nymphs  of  Empoasca  unicolor  and  Empoa 
ros(B  proved  very  susceptible  to  dust  mixtures  containing  0.5  and  1,0 
percent,  nicotine  and  fell  completely  paralyzed  in  large  numbers  on  the 
collecting  sheets.  As  the  control  of  these  species  was  not  contemplated 
when  the  work  was  undertaken,  no  attempt  was  made  to  determine  the 
effectiveness  of  the  treatment  in  protecting  apple  trees. 

In  an  experiment  with  grapes,  an  application  of  dehydrated  copper 
sulfate  and  lime  containing  2.0  percent,  nicotine  destroyed  eighty 
percent,  of  the  nymphs  of  the  leafhopper. 
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Since  the  forej^oinR  species  are  apparently  quite  vulnerable,  a  problem 
deserving  serious  attention  is  the  value  of  this  s>'stcm  of  treatment  in 
combating  such  insects  in  commercial  planting  of  apple  and  grape. 

The  Pear  Psylla 
During  the  |>ast  summer  a  special  effort  was  made  to  ascertain  the 
com])arative  effectiveness  of  various  spra>'ing  mixtures  and  dusting 
preparations  in  contn)lling  jjsylla  n>'m])hs.  As  the  results,  in  general, 
were  quite  similar  one  experiment  is  selected  as  tvpical.  On  June  3. 
1920.  a  plat  of  thirty  Bartlett  trees,  about  fifteen  years  old.  was  sprayed 
with  bordeaux  mixture  (4  4  l(K))  to  which  was  added  6  pounds  of 
paste  lead  arsenate  and  1  ])int  nicotine  sulfate.  Four  gallons  were 
apf)licd  on  the  average  to  each  tree.  An  adjoining  plat  of  sixty  trees 
of  the  same  variety  was  dusted  on  the  following  day  with  a  mixture 
com]K)sed  of  oil  ])ounds  sulfur.  10  jxmnds  lead  arsenate.  5  |xmnds  nicotine 
sulfate,  and  30  ]Kmnds  |K)wdered  tobacco.  About  2^^  pounds  were 
apf)lied  on  the  average  to  each  tree.  Before  treatment  the  nymphs  on 
fifty  tagged  s]mrs  on  each  plat  were  counted,  and  on  the  day  following 
the  o]xrration  each  of  these  s|nirs  was  re-examined  and  the  nymphs 
present  reconled      The  data  are  given  in  Table  V. 

Tabic  V     <  <a<pA>Aii\k  Kfrm  n\KNR^ii<»»  SrRAvis*.  ahii  Di-^rim.  A<»AiH%r  (Hyu.A  NntrM% 

.,  ,  Nvnii»h«|«f      \vmi»K«  let  I      Nrmfh* 

Trr*tn»rnt  Tfralmrnt    ^ 

B(»n1ratii   n.itlurr    *v,A   riM>tinr   M>!f«fr 
Sulfur   ftrvl    Mtt.tin*   tuWftlr 

In  this  cx]>erinHTU.  as  with  (»lhcr  similar  cff<»rts.  the  <lust  mixture 
killctl  a  giMKlly  jH-n-cniagc  of  n\'mi)hs.  Uu.  as  ctitnimriHl  unth  s]>raying, 
the  trralmnil  ])n»vi*<l  o»nsi<lcniMy  lt*ss  cffcxtiviv  The  n>Tn])hs  secreted 
in  ihc  axils  of  the  U-avcs  and  fruits  and.  heavily  owilitl  with  honey  dew. 
dis]»Uiyt*<l  ihf  ^Tcalrsi  rfsistancx*  It  w;is  under  such  cnnditi«ms  that 
the  infi-nority  of  dusting  to  s]iniying  was  most  markiHl 

In  cx]H-rinu-nts  with  hil)eniating  a<lults.  s])raying  ])n>vc«l  ver>'  much 
su]>cnor  to  <lust  mixtures  as  mcasureil  by  the  numlnT  of  adults  dislodged 
from  the  irifs  and  the  ]KTit"ntagc  kilUtl  by  the  Ireiitment 

y/ir  (  uffimt  Aphis  and  Four-Ltmrd  Huf^ 
Mixtures  i<nU*unin^  0  .'»  and  2  0  jjcnxnU    nieotine  pHnluced  complete 
paralysis  of  eumuU  a]»hi<ls      With  the  o])ening  of  currant  Inids  it  l)ecame 
increasmgly  chfficnilt  to  do  effective  dusting  because  of  the  interference 
of  the  dense  foliage. 
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Nymphs  of  the  four-lined  bug  proved  very  much  more  resistant  to 
nicotine  than  the  apple  redbug  or  certain  species  of  aphids.  Prepara- 
t  ons  containing  2.0  percent,  nicotine  caused  paralysis,  from  which  none 
recovered.  As  with  the  aphids,  dense  foliage  produced  by  the  new 
growth  made  it  very  difficult  to  secure  effective  control  by  dusting. 

Principal  Findings  and  Discussion  of  Results 

Dusting  mixtures  containing  nicotine  were  toxic  to  aphids,  redbug, 
leafhoppers  of  the  apple,  the  currant  aphis  and  four-lined  plant-bug. 

The  degree  of  susceptibility  to  dusting  preparations  varied  with  dif- 
ferent species.  Mixtures  with  0.5  percent,  nicotine  were  fatal  to  the 
apple  aphis  and  redbug  and  to  the  currant  aphis.  Preparations  at  this 
strength  also  reduced  nymphs  of  the  four-lined  plant-bug  to  a  state  of 
inactivity,  although  the  insects  ultimately  recovered  with  few  fatalities. 
Dusting  with  mixtures  containing  2.0  percent,  nicotine  was  fatal  to  the 
nymphs.  Mixtures  containing  less  than  2.0  percent,  nicotine  gave  very 
poor  control  of  the  potato  aphis.  The  n5miphs  of  the  pear  psylla  dis- 
played considerable  resistance  to  preparations  containing  from  0.5  to  2.0 
percent,  nicotine.  Mixtures  with  U.5  percent,  nicotine  destroyed  only 
a  small  percentage  of  hibernating  adults,  and  preparations  with  1.0 
percent,  nicotine  were  less  effective  than  sprajdng  mixtures  composed  of 
nicotine  sulfate  and  soap  in  the  usual  proportions. 

Air  currents,  denseness  of  tree  growth,  low  temperatures  and  exudates 
of  insects,  such  as  wax  and  honeydew,  exerted  a  greater  adverse  influence 
on  the  efficiency  of  dusting  preparations  than  on  that  of  sprajdng  mix- 
tures. These  results  suggest  that  while  certain  principles  of  procedure 
apply  equally  well  to  both  systems  of  orchard  treatment,  the  field  tech- 
nique required  for  effective  dusting  differs  in  important  particulars  from 
standard  spraying  practices.  In  its  present  stage  of  development 
dusting  displays  defects  both  as  to  methods  of  application  and  machinery 
which  will  probably  be  overcome  by  the  corrective  processes  of  experience. 
A  study  of  present  dusting  method::  shows  also  that  a  distinction  should 
be  made  between  obvious  limitations  of  dusting  materials  and  machin- 
ery and  fail\u*es  which  arise  from  attempting  to  dust  tmder  conditons 
that  are  unfavorable  for  effective  work.  In  the  foregoing  experiments 
operations  which  proved  promising  when  no  breeze  was  stirring  and  when 
the  trees  had  open  tops  would  not  infrequently  yneld  quite  different 
results  when  strong  air  currents  prevailed  and  the  tree  growth  was  dense. 
The  inefficiency  of  dusting  was  most  marked  with  the  pear  psylla  and 
the  woolly  aphis,  as  the  honey  dew  and  waxy  secretions  of  these  insects 
were  repellent  to  the  materials.  It  was  also  noted  that  during  periods  of 
low  temperature  dusting  was  less  effective  than  when  high  temperatiu^s 
prevailed. 
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Our  experiments  show  clearly  that,  while  dusting  has  postibiUtiet.  it 
is  not  wise  with  our  present  knowled|9e  and  experience  to  encourage 
too  great  expectations  as  to  the  practicability  of  combating  common 
tucking  insects  by  this  system  of  treatment.  Growers  who  poiigii 
dusting  machinery  and  do  not  consider  present  prices  for  contact 
insecticides  prohibitive,  might  well  conduct  an  experiment  against  the 
apple  redbug.  To  attempt  ver>'  large  operations  against  other  species 
of  sucking  insects  woukl  expose  the  growers  to  the  risk  of  great  expendi- 
tures for  materials  and  large  losses  in  fruit  yiekls  through  inefficient 
control. 

If  the  data  make  one  point  clear  it  is  that  dusting  for  sucking  insects 
is  in  its  first  i^ase.  While  many  failures  have  been  noted  in  our  experi- 
ments.  we  should  be  ignoring  the  histor>'  of  scientific  progress  if  we  relied 
too  much  on  early  negative  indications.  The  conservative  as  well  as 
the  constructive  \«iew  to  take  is  that  conditions  have  passed  the  stage 
where  dusting  is  considered  wholly  impracticable  to  one  where  it  cAay 
be  regarded  as  ha\«ing  possibilities  under  certain  conditions.  It  remains 
to  be  seen  whether  this  system  of  treatment  vnl\  enter  the  realm  of 
practical  fulfillment  of  all  the  requirements  and  needs  of  the  commer- 
cial orchard.  1 1  vnW  take  time  and  money,  but  it  is  well  worth  doing  and 
needs  to  be  taken  up  by  th<ise  ^^ith  special  aptitude  and  necessary  funds 
and  equi|»mcnt. 

ImpHAtmcnts  in  Machine  ( 'onstruction 
The  omspit-umis  n-sulls  olilaini'd  by  dusting*  ure  s])ced  of  o|)cration 
and  tToinmiy  in  lalxir.  It  is  ]»n.'sum«l  that  dusting;  machincr>'  is  in  the 
exiK-rimi-ntal  staKi*  and.  if  sci.  im])n>vnnnits  will  unquestionably  be 
mmlt'  that  will  mi-ct  the  n-ciuirtini'nts  tA  difltTcnt  field  cnj]>8  and  x^arious 
bush  and  tree  fruits  It  is  also  r.it  unrea.s<mahle  to  hojn*  that  ft*r  the 
treatment  <»f  lar^e  trws  <»ijtfits  will  l>e  available  which  will  insure 
satisfac  tnr\-  (!istril»ution  of  n^iterials  without  sarrifinnv;  sj)ee<l. 

With  sueh  jH-sts  as  re<Uiu>:s  and  a]>hi(!s.  efTivtive  results  ^i\\  dc|iend 
on  the  thnnu^h  O'atin^;  of  the  insei-ts  In  dustmv;  lar>:e  trees  it  has 
lieen  diflidilt  to  «'l»tain  satisfactory  eontn^l  with«»ut  inc-urhng  large  ex- 
jmisi-  for  <!«.sii^T.  wbiih  a]»]>eapi  excx-ssive  in  eomjijirisiin  with  the  ami 
of  lalMir  «»r  for  like  n^.ati-nals  usi»d  m  s]irayin>;  In  omsiderinjj  the  items 
that  enter  ii:ti»  this  eX]>eT.se.  the  fact  stands  out  rlearly  that  Cfinlact 
insit  ts*  i«lfs  in  ]>«'\\tUT  f<  nn  row  jirt]>are<!  an<!  S4»1<1  by  o  mmcmal 
ofi;]»iir.K*s  iTe  ex]*'nMvi'  and  almost  pn»hihitivf  for  larye  fi])eniti«ms. 
(hi  the  o'hiT  hard,  with  existing  iyi»es  of  <»rehard  «lustin>:  outfits  there 
is  dai-K'tr  «.f  an-lyin^:  ex<*essive  iunounts  to  insun-  thorou>:h  treatment, 
and  every  ]«'und  in  exct-ss  of  actual  re<|uirem«Us  for  eflective  work 
multiplies  rafiidly  the  a*%i  <»f  the  ojjcration.     It  is  exndcnt.  then,  that 
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while  seeking  to  reduce  the  cost  of  insecticides  encouragement  should 
also  be  given  to  improving  machinery  which  will  insure  both  thorough 
and  economical  distribution  and  thus  produce  maximi^m  benefits  with 
minimiun  dosage.  I  merely  wish  to  emphasize  the  practical  bearing  of 
this  phase  of  the  problem.  I  have  not  attempted  to  suggest  modifica* 
tions,  but  the  improvement  of  machinery  to  meet  the  requirements  of 
different  crops  needs  serious  attention. 

Chemical  Assistance  in  the  Investigation  of  Dust  Mixtures 

In  considering  materials  for  dusting  to  combat  such  insects  as  aphids, 
capsids,  etc.,  it  should  be  noted  that  there  is  not  a  wide  range  of  avail- 
able substances  with  desirable  insecticidal  properties.  At  present  nico- 
tine sulfate  is  widely  used,  and  is  certainly  the  most  effective  constituent 
of  dust  mixt\u*es  which  ftmction  as  contact  insecticides.  A  serious 
drawback  to  its  extensive  employment  for  this  purpose  is  its  high  cost, 
and  besides  it  has  not  always  been  available  in  sufficient  quantities  for 
commercial  operations.  The  situation  reveals  a  great  need  of  more 
knowledge  concerning  the  insecticidal  properties  of  other  substances, 
as  there  are  doubtless  various  organic  compotmds  equal  to  nicotine  in 
value. 

What  is  true  of  organic  substances  holds  equally  well  with  inorganic 
compoimds.  There  is  probably  a  large  range  of  chemical  agents  which 
could  be  prepared  in  commercial  quantities  as  soon  as  their  properties 
are  known  and  a  need  created  for  them. 

Mention  is  made  of  these  facts  in  order  to  focus  attention  on  the 
promising  field  that  awaits  investigation  and  to  emphasize  the  great  need 
of  cooperation  between  entomologists  and  chemists.  Entomology  is 
greatly  handicapped  by  a  lack  of  chemical  assistance.  In  plans  for  the 
development  of  efficient  dusting  preparations  it  is  not  sufficient  to  have 
expert  assistance  in  the  quest  for  new  insecticides  only.  It  is  also  highly 
important  to  have  technical  knowledge  relative  to  the  physical  condi- 
tion of  the  materials  used  and  of  the  influence  of  the  physical  properties 
on  the  effectiveness  of  the  substance  as  an  insecticide,  since  this  is 
dependent  upon  factors  other  than  its  mere  chemical  composition. 
The  difficulties  that  beset  the  dusting  problem  plead  loudly  for  more 
constructive  efforts  along  these  lines  and  for  a  sharpening  of  the  weapons 
of  the  entomologist. 

Conclusion 

In  conclusion,  this  symposiimi,  attracting  as  it  does  workers  from  the 
fields  of  phytopathology  and  entomology,  constitutes  a  significant  step, 
probably  more  important  than  is  generally  realized.  The  discussions 
should  bring  up  new  points  of  view  and  yield  keener  analyses  of  methods 
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and  policies,  and  to  that  extent  should  promote  a  sane  solution  of  the 
problem  of  dusting  for  the  control  and  suppression  of  crop  pests.  The 
task  is  admittedly  not  a  simple  one.  It  is  the  usual  experience,  however, 
that  difficulties  lessen  as  we  approach  them  with  open  minds,  show  a 
disposition  to  be  fair,  and  a  determination  t  >  reach  the  result  which  the 
facts  rather  than  our  predilections  require.  The  collection  and  tabula- 
tion of  existing  experimental  data  vnW  form  the  foundation  upon  which 
subsequent  progress  will  be  built.  Wc  may  hope,  therefore,  that  the 
future  will  bring  order  out  of  the  chaos  of  conflicting  opinions  which 
exist  with  respect  to  a  large  field  of  significant  data.  The  program  may 
seem  ambitious,  but  responsibility  for  action  largely  rests  with  the  scien- 
tific  workers  in  the  ttiT)  branches  of  effort.  Ours  is  the  task  to  create  a 
stimulus  and  arouse  an  interest  which  shall  bear  fruit  in  practical 
endeavor. 


pREHiDKKT  W.  A.  Orton:  Mr.  T  J.  Ileadlec  will  now  discuss  his 
ex])ericnc€S  ^-ith  Dusting  to  amtnil  Sucking  and  Biting  Insects,  with 
special  rcftnncc  to  the  plum  (urculio  arcl  the  c«)dling  moth. 

DUSTING    AS    A    MEANS    OF    CONTROLUNG    INJ1IRIOUS 

INSECTS' 

Hy  TiioyAN  J.  Hkaiiii-.k.  Hi. I)..  \ru  Hruniuuk,  S  J. 

I^itc  in  the  yriir  I1M2  Xhv  wriltT  nach.ui  iht*  (*f>rrlusjiin  that  the 
<lcvflo]ir!fTil  <»f  ]M»wcim*(i  urMT.ali*  of  It-iul  uutl  <»f  fmt'ly  dividctl  ssulfur 
hiMi  rrac'lufi  a  \nnui  \v)hti'  furthtT  fX]KTinHi.ts  nn  xhv  relative  value  of 
dusts  luid  s])rays  f«»r  o»ntn>l  «>f  insc-^ls  injuri«»us  ti»  ii]f\}\v  and  ixrach 
shmiM  I*'  undcrtakm  In  tx>f»]K-nitinn  with  Mr  V  11.  INiugh  of  the 
UiiH.n  Sulfur  ('«  m]»iujv  ar.ci  Mr  C  I)  Vrithau!  f»f  xhv  VrtYhind  Chemi- 
cal (*<ini»iiny.  a  plan  for  attatkiii);  this  j»n»Mini  was  wurkt-fl  tniX  and  at 
the  (Mfvrlxuu!  Mcttinj^s  of  this  siKiity  this  plan  was  ^mv  over  and 
nv^iifuil  hy  Mr  F  M  Hl.KlKett.  Dr  kn!.li«k  and  Pr  Whet/el  of  the 
('onull  AK'ritnltunil  Hx]iennmU  Slatmn  This  ]»lan  involvttl  similar 
tesi»i  iTi  ( rrtain  tif  the  MxjK-nnn-nt  Stations  ot  the  I'nitnl  Statics  east  of 
the  R«»<  ky  .Motmtains.  M-leiti«i  fnin  the  stai.«l;H.int  nf  the  fruit  gniumg 
iniiustn*  This  jilan  uk  lu<lt(l  a  test  of  a  <!u>i  <irni]ifis4-(l  nf  fii.ely  tlivulcd 
sulfur  aiul  jH^wiii-nt!  ars<Miate  of  U*ail;is  rfiin]k;in-(l  with  the  s;are  iruteri- 
als  <!rlivenii  m  stisjKiision  in  water  an<!  as  t^ani^ireil  with  the  stamianl 
o»n*iiHTrial  lujuu!  treatments  for  the  tn»]i  in  (juesium      The  itlea  of 

'l*a|irf  I»*  «i(  thr  Tt-x  hniial  .SrTicN.  N.  J.  .\>;ncultural  Kij>mincnt  Sttlionfl,  Depart- 
ment rW  Kntf«nokif>'. 
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delivering  the  same  materials  used  for  dust  in  a  water  suspension  was 
carried  out  in  New  Jersey  fully  only  the  first  year. 

An  experiment  on  apple  and  another  on  peach  was  undertaken  at 
GlassboiD  and  still  another  on  peach  at  Vineland.  The  difference  be- 
tween the  experiments  at  Glassboxx)  and  at  Vineland  lay  in  the  fact 
that  at  Glassboro  an  effort  was  made  to  n:iaintain  a  coating  of  the  dust 
throughout  the  period  of  insect  attack,  while  at  Vineland  no  more  appli- 
cations of  dust  were  made  than  were  made  of  liquid  spray.  On  peach 
both  at  GlassboiD  and  at  Vineland  excellent  control  of  both  diseases 
and  insects  was  obtained,  but  the  foliage  in  both  instances  was  so 
severely  burned  that  the  fruit  never  reached  a  satisfactory  size. 

In  1914  tests  were  again  undertaken  on  peach  at  Vineland  and  on  apple 
at  Cranbury.  Again  the  control  obtained  by  dust  on  peach  at  Vineland 
was  excellent,  but  the  damage  done  to  the  foliage  was  so  severe  as  to 
prevent  the  fruit  from  reaching  proper  size  for  market. 

By  1917  a  corrective  for  foliage  injury,  due  to  this  dust  mixture,  had 
been  found  in  the  form  of  hydrated  lime.  The  Horticultural  Depart- 
ment of  the  Station  undertook  an  extensive  test  of  the  relative  value  of 
sulfo-arsenical  lime  dusts  and  self-boiled  lime  sulfur-arsenate  of  lead 
liquid  sprays.  The  control  of  insects  and  diseases  obtained  in  all  three 
years  of  experiments  and  the  freedom  from  injury  found  in  1917  was  such 
as  to  make  the  New  Jersey  Station  feel  that  further  tests  of  this  nMiterial 
upon  peach  were  unnecessary.  The  sulfo-arsenical  lime  dusts  have  been 
recommended  since  that  year  as  practically  equivalent  in  efficiency  to 
the  self-boiled  lime  sulfur  arsenate  of  lead  liquid  sprays. 

The  data  relative  to  the  efficiency  of  the  sulfo-arsenical  lime  dusts 
as  compared  with  the  liquid  treatments  on  peach  are  set  forth  in  the 
following  table: 


Yesr 

Location 

Sound  Fruit 
Percent. 

CurcuJio  Percent. 

Scab  t>ercent. 

Check 

Dust 

Liquid 

Check 

Dust 

Liquid 

1913 
1913 
1914 
1917 
Average 

Glasaboro 

Vineland      . . . 

Vineland    

Haddonfield    . 

29.1 
70.3 

no  rec 
49.7 

4.4 

43.3 
3.68 
ord 
17.12 

5.5. 
31.6 
3.88 

13.66 

22.2 
51.9 

57.83 
43.97 

0.0 
14.8 
3.86 
5.05 
790 

0.0 

6.4 

19.69 

2.52 

9.53 

On  apple  the  results  have  been  very  different  from  those  on  peach  and 
the  New  Jersey  Station  has  not  ever  and  is  not  now  ready  to  recommend 
the  sulfo-arsenical  dusts  as  in  any  way  equivalent  to  the  liquid  sprays 
in  efficiency  in  control  of  insects  injurious  to  that  crop. 

In  1919  the  New  Jersey  Station  undertook  a  set  of  experiments  in  an 
orchard  very  severely  infested  with  codling  iroth  and  curculio.  The 
blocks  were  laid  out  by  the  Acting  Horticulturist  and  the  Entomologist. 
The  materials  were  applied  by  the  orchardist  with  his  own  organization 
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and  the  data  were  taken  on  the  picked  fruit  only  by  the  entoniolofpst  in 
cooperation  with  the  acting;  horticulturist  and  the  plant  pathdkipft. 
No  checks  were  left  in  this  set  of  experiments. 

In  1920  a  plan  of  further  testing  the  relative  efficiency  of  the  woi!k>- 
arsenical  dusts  and  Ikiuid  sprays  was  prepared  in  conference  with  Mr. 
P.  J.  Parrott,  Mr.  C.  R.  Crosby.  Dr.  W.  E.  Britton.  Mr.  H.  B.  Hodgkiia, 
Mr.  S.  W.  Frost  and  the  writer.  It  was  proposed  that  tests  according 
to  this  plan  should  be  placed  in  Connecticut.  New  York.  P^nnsyhrafiia 
and  New  Jerse>'.  The  Entomologist  enlisted  the  cooperatkm  of  the 
Acting  Hortkulturist  and  the  Plant  Pathologist  of  the  New  Jersejr 
Station.  The  apple  blocks  were  located  near  Moorestown.  The  appH* 
cations  were  made  by  the  Acting  Horticulturist  and  the  EntORiotoftist. 
The  data  were  taken  by  the  Plant  Pathok)gust  and  the  Entomotogist 
The  following  table  will  serve  to  set  forth  the  results  obtained  from  tiie 
1913.  1914.  1919  and  1920  experiments. 


VMf 

No.  of 
BtfHft 

J 
1 
1 
1 

Location 

Kouod  Fmfl 

CvrmHo 

roa^M-. 

1913 
l»14 
1919 
I«f0 

(;i«Mti(.rfi 
Cninbttn 
Munrrstown 
MontctlcMrfi 

.1 

1   aH.A   '   71.7 

s 

97  4A 

D 

SO. 
19.11 

8 

9.A 
7.1 

4.7 
11.9 

D 
4.1 

as 

s 

t.7 
4.1 

(  «fUfi«  Moth 


Firvt  BrtMMl 


I) 


1913 
1914 
1010 
193l> 


4  J 


1  4 


74 
1  S 


74    I 


.V) 
77 


Kxamituitum  of  this  tabic  shcm-s  that  in  the  1913  tests  no  data  on 
either  eureulio  or  oKlling  n»oth  witc  obtained  Ix-causc  there  was  not 
cn^iugh  of  either  instett  to  give  results  In  1914  the  curculio  was  not 
sufTineritly  aliundant  to  give  data  and  the  OMlling  moth  on  the  untreated 
trtx*s  attack  <»nly  4.7  penxnit  of  the  total  fruit. 

In  I9I9.  h«»wi'\er.  there  ^^'ns  an  al»umliuiee  «)f  Inith  oxlling  moth  and 
curculio  ami  m  H»2()  the  eunnilif*  was  jiri'snU  in  large  numl>cTS  and  the 
ctxlling  moth  in  fair  numlKTs 

KxaminatHm  of  the  data,  as  set  forth  in  this  ta))le  indicates  at  once 
that  the  contn»l  of  eocllmg  moth  and  cunnilu)  ol)taimtl  by  the  use  of  the 
sulf  I  ^arsenical  dusts  could  not  oimiMire  with  the  n*sults  obtained  by  the 
ImjukI  sjiruys 

In  view  of  the  fiict  that  IVofessor  WTictxel.  in  his  address  to  the  New 
York  State  Hortunltural  Society  at  Rochester  last  year,  presented  larfce 
acctmnilations  fif  data  fnim  Nova  Scx)tia.  New  York.  Michigan  and 
Illinois  in  which  he  showed  that  the  control  of  codling  moth  obtatnad  by 
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use  of  the  dust  was,  at  least,  as  good  as  that  obtained  by  liquid  spra3rs, 
tibe  writer  has  given  considerable  thou^t  to  the  possible  reason  for  the 
wide  difference  in  the  findings  as  reported  by  Professor  Whetzel  and  the 
facts  as  derived  from  the  New  Jersey  experience. 

The  fact  that  the  codling  moth  in  Nova  Scotia,  New  Yoric  and 
Michigan  shows  either  one  brood  or  one  and  a  partial  second  may  have  a 
good  deal  to  do  with  the  apparently  better  results  obtained  with  dust 
in  these  areas,  because  the  period  during  which  the  fruit  must  be  pro- 
tected is  scarcely  more  than  one-half  of  the  time  during  which  the  fruit 
must  be  protected  in  New  Jersey  where  two  full  broods  of  that  insect 
are  developed,  but  this  will  not  hold  in  making  comparisons  of  results 
obtained  in  Illinois,  for  in  that  state  there  are  also  two  full  broods  of  the 
<xxlling  moth. 
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Pig.  4.    Chart  showing  relation  between  rainfall,  the  occurrence  of  the  codling 
moth  and  curculio  and  the  time  of  spraying. 

In  Illinois,  however,  the  normal  annual  rainfall  is  about  10  inches  less 
than  it  is  in  New  Jersey  and  theoretically  the  washing  to  which  the  dust 
applications  would  be  subjected  in  that  state  would  be  materially  less 
than  that  to  which  they  would  be  subjected  in  New  Jersey.  The  total 
rainfall  in  any  year,  or  in  any  month  is  not  a  really  trustworthy  guide  to 
the  effect  of  the  same  upon  the  efficiency  of  dust  applied  mixtures, 
except  ins(rfar  as  the  same  indicates  that  the  distribution  during  the 
<lusting  period  is  such  as  promptly  to  wash  off  the  applications.  In 
studying  the  effects  of  rainfall  it  is,  therefore,  necessary  to  study  the 
distribution  of  daily  precipitation  during  the  periods  when  the  dust 
must  protect  the  fruit  from  the  attacks  of  the  codling  moth. 

Sudi  a  study  has  been  made  under  New  Jersey  conditions  for  the 
year  1920.  The  season  started  late  that  year  and  the  emergence  of 
the  first  biood  of  moths  and  the  entrance  by  the  larvae  covered  materially 
shorter  periods  than  in  1919.    An  average  of  2.8  pounds  of  dust  were 
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given  to  every  tree  in  the  dusted  blocks  on  June  19  just  after  wonn 
entrance  began.  This  application  experienced  only  three  rainfalls 
until  July  Ist.  The  first  of  these  three  rainfalls  was  about  .25  of  an 
inch,  the  second  was  about  .51  of  an  inch  and  the  third  was  .4  of  an  inch. 
Furthermore  this  application  of  dust  was  made  the  day  following  a 
rainfall  of  .75  and  this  may  have  something  to  do  with  causing  the 
dust  to  stick  to  the  foliage  more  effectively  than  if  applied  during  a 
dry  period.  Furthermore,  it  is  probable  that  the  period  of  entry  being 
bunched  because  of  the  kteness  of  the  season  had  largely  occurred  by 
July  1st.  when  a  rain  of  2K  inches  fell  completely  removing  the  dust  from 
the  trees.  Under  these  conditions,  the  control  obtained  with  the  dust 
was  as  good  as  that  obtained  with  the  spray. 

On  July  9th  the  trees  in  the  dtisted  block  received  an  average  of  two 
pounds  each  and  those  in  the  sprayed  block  7.5  gallons  each.  This 
spray  was  a])plied  according  to  schedule  and  as  can  be  seen  from  consult* 
ing  the  chart  occurred  much  earlier  than  it  should  have.  As  a  matter 
of  fact.  ap|)licatic>n  ((  A  should  have  t)een  given  about  July  24th.  Fck|- 
lo^'ing  this  application  of  July  9th  there  were  seven  rains  preceding 
August  iMh  when  a  rain  of  1 . 1  inches  fell  followed  at  \*er\' frequent  intervals 
by  rains  of  t*<msi(lcrable  size,  one  of  which  amounted  to  3,1  inches. 
The  entmncx'  of  side  ^rtrms  began  about  July  2r)th  and  2ftth  and  fn«n 
that  (Uitc  on  to  August  r>th.  a  matter  of  1 1  days,  it  is  fair  to  assume  that 
the  (lust  wjis  still  <»n  thi-  tffcs  in  suflicinit  quantities  to  be  an  effective 
fat*t<»r  in  omtrol 

Knim  Au^:ust  (ilh  <m  t«»  nrar  the  nul  «>f  the  month,  a  j)eri«Kl  of  alxnit 
2r>  clays,  it  is  fair  ti»  assiunr.  in  view  <»f  thi*  rainfall,  that  the  dusted 
tnt-s  wtTr  jinu'tMally  iinprnttiti'cl.  As  a  matter  of  fact,  the  dust 
fxiTti-<l  K-ss  than  one-half  as  nnuh  omtrol  «»f  the  codling  moth  of  the 
mhoikI  hnMNi  as  ilid  the  spray. 

Thus  thiTfa]i]>iarsa  dctiniti-  ri-lati<»n  U'twtfnthc  cffivts  of  the  dust 
aiul  th«-  <lisinliuln>n  i»f  the  niinfall  It  is  als<»  evulcnt  tliat  the  only  way 
in  whiih  the  rflit  t  nf  rainfall  ran  Ik*  cvaluatitl  is  to  know  not  only  the 
dailv  (li«>tnhutioti  <if  rainfall.  Init  its  <l;iily  distnliution  in  relation  to  the 
|K-n«'4l  lovennl  hy  iiitf)'  <»f  the  e<'«llinj,Mn«»lh  wimns  of  the  finit  and  sec- 

N«»  tliita  with  whith  the  writer  is  fmniliar  has  shoA»-n  decideilly  as 
Mti»-iin  t'-rv  a  ««»Titri.!  i»t  the  plmn  tiiniilio  «in  a|i]»le  as  has  the  liciuid 
S]'r,i\ .  l.iit  the  ;annuT.t  i.t  Mala  available  «»n  ei»ntrol  «if  this  insect  by  dust 
a;»]'!n  a'.:"!.s  im  a]']»le.  takiii^:  the  n»untr\-  as  a  wh«»le.  is  dtxndttlly  limited- 
Tlirrr  :s  t,i,  rraMPii.  ki»«'Un  t«»  tlie  writer.  t«»  indicate  Uiat  tlie  effect  of 
raiiifa!!  «>n  dust  a}>]»luati'*ns  tor  n idling  nitith  will  nnt  a\f\Ay  with  equal 
fime  ty  ilust  a)>i>luations  f«»r  eureulio.     This  relative  ineffectiveness 
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of  the  dust  for  control  of  curculio  is  certainly  true  under  the  average 
New  Jersey  experience,  not  only  on  apple,  but  also  to  a  less  extent  on 
peach. 

If  the  rainfall  is,  as  it  seems  to  be,  a  limiting  factor  in  the  effectiveness 
of  dust  applications  as  they  are  at  present  made,  and  if  distribution  of 
rainfall  is  such  as  to  minimize  the  effect  of  dust  applications  by  washing 
them  from  the  tree,  the  writer  thinks  it  entirely  fair  to  conclude  that 
the  dust  applications  for  control  of  ctu'culio  and  codling  moth  are  not 
as  certain  to  give  good  results  even  in  territories  of  low  rainfall  (for  even 
in  such  areas  the  distribution  may  in  any  year  wash  off  the  dust  at 
critical  times  )as  are  liquid  sprays. 

Speaking  from  the  standpoint  of  peach  growing  in  New  Jersey,  the 
writer  wishes  to  say  that  he  regards  the  sulfo-arsenical  lime  dusts  as 
nearly  equivalent  to  the  self-boiled  lime  sulfur  arsenate  of  lead  liquid 
sprays,  but  that  in  dealing  with  apple  growing  he  regards  the  sulfo- 
arsenical  dusts  as  not  comparable  in  efficiency  with  the  liquid  sprajrs  and 
that  he  can  recommend  them  only  as  an  adjtmct  where  for  any  reason 
the  liquid  spray  cannot  be  applied. 

During  the  season  just  passed  certain  data  on  the  effect  of  nicotine 
canying  substances  upon  apple  leaf  hopper  and  apple  plant  lice  have  been 
collected  with  a  view  to  seeing  whether  dust  applications  could  not  be 
used  for  the  control  of  these  insects.  The  following  table  will  s^rve 
to  show  the  effect  of  a  90-10  sulfo-arsenical  dust  impregnated  in  one 
case  with  .5  of  one  per  cent,  nicotine,  in  another  case  with  1  per  cent, 
nicotine  and  still  another  case  with  3  per  cent,  nicotine  as  compared  with 
a  commercial  lime  sulfur  (1  to  40)  liquid  spray,  to  which  nicotine  has 
been  added  at  the  rate  of  ^  of  a  pint  to  50  gallons. 

Examination  of  the  following  table  on  leaf  hopper  results  shows  that 
the  90-10  dust  impregnated  with  1  per  cent,  nicotine  is  as  effective  as 
that  charged  with  3  per  cent,  and  only  a  little  more  than  one-half  as 
effective  as  the  liquid  treatment. 


Date 

Block 

Row 

No.  cf  Leaves 

No.  of 
Hoppers 

Killing  Agent 

6-8-;20 

1 
2 
3 
3 

4 
5 

4 

I 

1 
3 
2 
2 
Check. 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

15 

7 

7 

32 

76 

4 

108 

Nicotine  5percent.  applied 

•*     3%  possible  floating 
Owner's  treatment 
Nicotine  K  pts.  to  50  gallons 
None 

Prom  Demonstration  Blocks  at  Maple  Shade 


6-ft-'20  Original  infesution  estimated 
"     Rom  3  Extension  Srecialist    .  .  . 

"     Row  8  Experimentalist 

"     Row  13  Owner 


3.000 
3.000 
3.000 
3.000 


9.000 

go 

25 


Nicotine  K  pts.  to  50  gallons 
Nicotine  K  pts.  to  50  gallons 
Nicotine  K  pts.  to  50  gallons 


The  following  table  will  serve  to  show  the  comparative  effects  of  a 
90^10  sulfo-arsenical  dust  impregnated  with  .5  of  one  per  cent,  nicotine; 
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1  per  cent,  nicotine  in  another  case  and  3  per  cent,  nicotine  in  still  another 
case  in  comparison  with  the  effect  of  three-fourths  of  a  pint  of  nicotine 
to  50  gallons  of  commercial  liquid  lime  sulfur  spray,  both  of  the  ddayed 
dormant  and  summer  dilutions. 
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10 
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L— SI  to  40 

L--8  I  to  40  NieotiM 
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J  4 

300 

ao 

.19 

3 

1  4 
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10 

.OA 
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1*3 

300 

1 

.ODA 

4 

3*4 

300 

• 

.04A 

A 

1*3 

400 

n 

00 

A 

3*4 

400 

0 

0.0 

Dust.  5% 

L'-S  I  to  40  NkoHm  40% 
H  pit.  toflOg»lkMM 
L— S  I  to  40 

L-~S  I  to  40  NketlM  40% 
K  pt«-  to  30  galley 


The  first  section  of  the  above  table  shows  the  comparative  resiilta  of 
nicotine  impregnated  90^  10  dust  and  the  delayed  coromcrcial  lime- 
fulphur  nicY>tine  spray  on  the  oat  a|^is  but  gives  no  data  whatever  of 
their  relative  effects  upon  the  eggs  because  practically  all  tpectmens 
had  hatched  before  the  delayed  dormant  applications  were  made. 

Both  the  first  and  seamd  sections  show,  however,  that  while  recoitly 
hatched  aphids  arc  m<irc  efficiently  reduced  by  liquid  treatments  the 
90-10  dmii  impregnated  with  tmc  ])crccnt.  or  more  of  niaitine  do  very 
material  execution  indectl. 


pRKsiDKNT  W.  A.  Orton  :    The  next  imixrr  is  by  Mr.  A.L.  Quaintance. 


DUSmfG  VERSUS  SPRAYING  OF  APPLES 

By  A.  I..  OiAiMASCK.  tnitmtUoitil   in  Charge  h'futt  Inietl   in.eshi^iUmt, 

of  Entitmalofy 

Diffen*nt  ^f  »rkcrs  have  retx-ntly  rather  fully  simimarixcd  results  of 
duiiting  a]H)le  orchanLs  in  aim|>arisc>n  ^-ith  s|)niying  and  reference  to 
these  exiKTimentii  is  here  unnecessar\'.  e\'cn  were  the  time  allotted  me 
auflinent  for  this  ^niqw^c  It  is  alsf>  quite  unnecessary  to  dwell  on  the 
advnnta^.'es.  if  effiviive.  <»f  dusting  over  s]>raying  of  circhards.  since  theM 
advantage^i  have  In-cn  frwjunuly  ])oiiUc*<i  <»ut  and  arc  furthermore 
perfectiv  «»hvi*»u!i  to  any  «me  exjienenct^l  m  orrhanl  ^f>rk. 

It  Hi  the  ]nir]M»fic  of  the  present  brief  note  to  present  in  tabular  form 
•ome  results  obtamed  by  the  Bureau  of  EnUvnology  and  Bureau  of  Plant 
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Industry  diirmg  the  last  few  years  in  dusting  of  apple  orchards  in  cxmi- 
X>arison  with  spraying.  The  results  in  so  far  as  relating  to  details  lack 
much  in  definiteness  and  present  frequent  inconsistencies,  but  perhaps 
not  more  so  than  happens  in  experimental  work  of  this  character.  The 
work  was  accomplished  for  the  most  part  in  a  thorough-going  and  effec- 
tive manner  by  men  experienced  in  this  kind  of  experimentation.  In 
one  or  two  instances  the  arrangement  of  plats  in  the  experimental 
blocks  was  not  entirely  satisfactory,  since  it  was  not  possible  to  obtain 
orchards  of  sufficient  size,  and  of  the  right  varieties  to  obviate  some  over- 
flow of  dust  from  one  plat  to  another.  No  attempt  will  be  made  to 
draw  detailed  conclusions,  as  for  instance,  on  the  proper  dosage  of  arsen- 
ate of  lead,  the  matter  of  diluents,  nimiber  of  applications,  etc.  Cer- 
tain general  conclusions  however  appear  to  be  warranted,  which  will 
be  given  below. 

Table  I  gives  results  of  dusting  versus  spraying  apples  at  Benton 
Harbor,  Mich.,  carried  out  under  the  direction  of  Mr.  F.  L.  Simanton 
dtuing  the  years  1915,  1916  and  1917,  involving  varieties  of  Rhode 
Island,  Ben  Davis  and  Baldwin.  In  some  of  this  work  Mr.  Simanton 
was  assisted  by  Mr.  H.  G.  Ingerson  and  Mr.  A.  J.  Ackerman,  of  this 
Bureau  and  Mr.  Leslie  Pierce,  of  the  Bureau  of  Plant  Industry. 

In  Tables  II  and  III  results  are  presented  from  Winchester,  Va.  of 
dusting  versus  spraying  of  apples  during  1917  and  1918,  carried  out  by 
Mr.  B.  R.  Leach,  of  this  Btireau.  During  1917  scab  results  were  not 
taken  on  the  York  Imperial,  nor  in  1918,  since  this  variety  is  very  little 
subject  to  this  disease.  Results  on  scab  infection  for  1918  however  are 
shown  in  the  case  of  Ben  Davis  variety. 

Table  IV  presents  results  of  dusting  versus  spraying  of  apples  at  Ben- 
tonville.  Ark.,  during  1918,  carried  out  by  Mr.  A.  J.  Ackerman,  of  this 
Bureau,  and  assisted  by  Mr.  Leslie  Pierce,  of  the  Bureau  of  Plant 
Industry.  In  this  work,  in  addition  to  results  on  codling  moth  and 
curculio,  the  effect  of  the  treatments  on  apple  scab  and  apple  blotch  was 
secured. 

Table  V  presents  work  accomplished  at  Wallingford,  Conn.,  diuing 
1918,  carried  out  by  Mr.  E.  H.  Siegler  and  Mr.  B.  A.  Porter  on  Mcintosh 
and  Baldwin  varieties.  Scab  results  were  taken  on  the  Mcintosh 
variety,  but  as  will  be  noted  from  the  figures,  there  was  practically  no 
scab  present. 

Table  VI  presents  results  of  dusting  versus  spraying  of  apples  at 
Grand  Junction,  Colo.,  on  the  Ben  Davis  variety  during  1917.  This 
work  was  carried  out  by  Mr.  L.  C.  Antles  and  H.  K.  Plank  of  this  Bureau. 
Results  on  the  codling  moth  only  are  presented,  since  in  this  arid  r^on 
fungous  diseases  of  the  fruit  are  of  no  importance. 
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TA9Lm  I— DviTiMG  vt.  SptAyiMC  AyrLn^BswiON  Haucmu  Ukm, 
tgts — Rkodt  isUmd  Cnntini 
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f^tfomt.  inut  DV0  Ifohi 

CodNnffaotb 

Cwc^ie 

8oib 

I— Uqoid 
II— D«ut 

W    ■■ 
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A.  L.  l-ao:  L.  8.  I'h'BO 
A.L.  10%:  8.40%:  L.  50f^ 
A.  L.  15%:  8.  40%:  T.  A.  4i% 
A.L.25«;  8.75f{ 
No  tfMtnwnU 

M 
06 
M 

•7 
78 

M 
87 
84 

80 
88 

•8 
78 
Tl 
78 
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Abov«  trMinmts  tlv«n  for  calyx  ut6  Mbttqtitct  AppHcatio«M — Ww  **plak  mtbit**  tht 
•  MMl:     PUt  I— L.  8.  l-><-80;   II  and  111.  8.  &0%,  L.  flO%:   IV.  8.  78%;   L.  88%. 
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II      -^^ 
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IV 

V 
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A.  L.85*{:  8.75«-{ 
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07 

04 

•8 

07 

01 

08 

08 

03 

48 

07 

08 

88 

07 

00 

70 

01 

87 

18 

Abovv  trMtmtntt  civ«n  (or  calyx  ar^  aubttquart  tfaatmanta.  For  "pink  mn^y"  foQowtec   ««## 
watd:     Plata  1  and  II.  C,  8.  1   W-50;   III  and  IV.  8.  50r« :  L.  50«*; ;  V.  8.  100%. 

»A.  L.-Ari«nau  ol  lead     L.  S.- L:mr  tulphur.     8.--Sulp)mr.     L.— Umr.     T.  A.— Ttrt*  Alhn. 
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Table  II — Dusting  vs.  Spkayikg  Apples.  Winchbstkr,  Va.  1917 
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Treatment 
Calyx;  3-4  weeks  later; 

8-9  weeks  after  calyx 

Ben  Davis      York  Imperial  |  York  Imperial 

PImtNo. 

Percent,  free  from 

Codling  moth 

• 

Codling  moth 

Codling  moth 

I— Liquid 
II— Dust 
III 

A.  L-  1-60*   L.  S.  1-5^-60 

99 
99 

69 

97 
97 
96 
46 

98 

A.L:15%!  S.'56%;  L.36% 

A.  L.  16%;  L.  86%    

99 
99 

IV— Check 

No  treatmenta   

67 

Table  III — Dusting  t«.  Spraying  Apples.  Wincrbstek.  Va..  1918 


Treatment  Calyx;  3-4  weeks  later 
b^  weeks  after  calyx 

Ben  Davis               |      York  Imperial 

Plat  Na 

Percent  free  f  rem 

Codling  moth 

Scab 

Codling  moth 

I— Uquid 
II— Dust 
III 

rv 

A  L   1-50-   L.  S.  1-^-60 

96 
95 
98 

-54 

92 
54 

34 

98 

A.  L.  10%;  S.  60%;  L.  40%  

A.  L.  15%;  S.  50%;  L.  35%   

A.  L.  15% ;  L.  85%    

98 
97 
91 

V    Check 

No  treatments    

81 

Table  IV— Dusting  t5.  Spraying  Apples.  Bentonville.  Ark..  1918 
Ben  Davis 


Pink  Spray 

Calyx  and  later  treat- 
ments, 5  in  all 

Per  cent,  free  from' 

Plat  No. 

Codling 
moth 

Curculio 

Scab 

Blotch 

I— Liquid 
II— Dust 
III— Check 

L.  S.  l-K-50 
S.85%;  L.  15% 
No  treatment* 

A.L.l-50;L.S.l-K-50 
A.  L.  15%;  S.  85% 

69 
30 
27 

87 
87 
60 

89 
64 
10 

91 
79 
84 

Table  V — Dusting  vs.  Spraying  Apples.  Wallincford.  Conn.  1918 
Mclntcsk 


put  No. 

Pink  Spray 

Calyx  treatment  (only 
two  applications  made) 

Percent,  free  from 

Codling  moth 

Curculio 

Scab 

I — Liquid 
II— Duit 
III 
IV— Check 

L.  S.  1-K-^ 
S.  50%;   L.  50% 
S  75%;  L.  25% 
No  treat  nrents 

A.L.  1-50:L.  S.  l->^-50 
A.L.  10%;S.5C%:L.40   % 
A.   L.  10%.  S.75%;  L.  15% 

97 
98 
98 
94 

84 
84 
85 
62 

99 
99 
99 
99 

BaUtwin 

I— Liquid 

L.  S.  l-yi-50 

A.  L.  1-50;L.S.  l->^-60 

99 

72 

II 

A.  L.  1-50:  L.  S.  l-M-50 

99 

74 

III— Durt 

A.  L.5%-S.50%;L.  45% 
A.  L.  10%;S.76%L.l.'i% 

99 

65 

IV 

S.  75%;L.  25% 

99 

71 

V 

A.L.  10%;S.50%   L.40% 

99 

61 

VI 

A.L.  15%;S.25%:L.60% 

99 

63 

VII— Check 

No  treatments 

92 

27 

Table  VI— Dusting  vs.  Spraying  Apples.  Grand  Junction.  Colo.  1917 
Ben  Davis 


Plat  No. 

Treatment  calyx,  and  subsequent  applications.     Six  in  all 

Per  cent,  fruit  free  frcm 
codling  moth 

I— Liquid 
II— Dust 
III        " 

rv 

V-Check 

A.  L.  1-50 
A.  L.  20% ;   L.  80% 
A.  L.  15%;   L.  85% 
A.  L.  10%;   L.  90% 
.\o  treatments 

62 
40 
34 
14 
8 

From  the  Bureau's  experiments  in  dusting  versus  spraying  of  apples, 
as  indicated  above,  and  from  considerable  observation  on  this  work  it  is 
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felt  that  the  following  general  conclusions  in  regard  to  the  codling  moth 
and  plum  curculio  are  warranted. 

In  regions  where  the  codling  moth  is  not  especially  severe,  as  in  the 
New  England  States  and  other  more  northern  States,  dusting  cont]x>b 
this  insect  practically  as  well  or  as  well  as  spraying.  In  regions  where  the 
codling  moth  is  more  abundant,  due  to  a  larger  second  brood  or  to 
subsequent  broods  of  larvae,  as  in  Maryland,  Virginia,  Illinoii,  the 
Ozarks,  etc.,  dusting  is  not  a  satisfactory  control.  In  such  arid  regions 
as  the  Grand  Valley,  Colo.,  where  the  codling  moth  is  very  prolific  and 
injurious  dtisting  is  notably  less  effective  than  spraying. 

In  the  case  of  the  phun  curculio  on  apples,  dusting  compares  favorably 
with  spraying  where  the  insect  is  not  especially  abundant.  Under 
conditions  of  curculio  abundance,  as  is  often  the  case  in  orchards  in  8od» 
dusting  is  not  an  effective  control  for  this  insect  and  spraying  under  these 
conditions  may  n  )t  furnish  the  protection  desired. 

The  results  given  in  the  tables  on  the  control  of  scab,  brown-rot,  and 
apple  blotch  are  presented  for  the  consideration  of  Pathologists  inter- 
ctted  in  the  subject.  In  reference  to  comparative  merits  of  dusting  and 
•praying  in  apple  disease  control.  Pn)f.  Waite  has  recently  expressed 
himself  as  follows  (Annual  Report,  Bureau  of  Plant  Industry,  for  the 
fiscal  year  ending  June  3(),  1U20,  page  ni) : 

Cf>mi>arative  tests  of  dantin^  and  s;)raying  methcxls  were  continued 
in  lK)th  jK'ach  and  apple  orrhanls.  In  the  case  of  the  |)each  the  tests 
were  |>articularly  severe,  ami  neither  spray  n«>r  dust  gave  as  gtwd 
contH)!  of  brown-n)t  as  was  exiK'cte*!.  The  <lust  wils  alnrnt  as  efficient 
as  the  spray.  In  the  case  (if  the  a])ple.  as  iii  previous  years  scab  black- 
rot.  leaf-sjKit  Motch.  sootv  blotch  and  bitttT  rot  were  not  contnilled 
by  dusting  To  the  hst  of  diseases  almost  entirely  prevented  by  spray- 
ing but  not  aintn)lle<l  by  dusting  was  added  the  New  Hampshire 
fruit-s|K>t.  which  was  es|)ecially  destructive  in  the  Ozarks.  where  our 
ex|Knments  were  carried  on 

DisTiKO  Vkrsis  Spraying  or  Pkacmks 

Considerable  ^i>rk  has  licen  done  in  dusting  ])eaches  in  comparison 
with  spraying  for  the  aintn>l  of  the  pltmi  curculio,  scab  and  brown-rot 
in  different  ]>arts  of  the  ctmntr>\  but  little  of  this  w«)rk  has  been  entirely 
satisfactor>'  fnim  the  cxjKrrimental  stand|ioint  owing  to  the  scarcity 
in  the  same  <»n'hanl  of  one  or  nwire  of  these  tmubles.  The  most  con- 
clusive r^*sults  obtiiiiut!  CI  ire  fn-ni  Mississi]H)i  and  (loorgia  and  indicate 
that  dunng  j>erio<ls  of  average  aUindance  and  under  average  weather 
conditions  <lustiny;  is  aU»ut  as  cfTcciive  as  s])niyinv:  for  these  three  peach 
tnnibles  ft  should  l>e  pointed  <nit  however  that  during  the  last  two 
seasons  in  ( feorgia.  where  the  weather  has  been  unusually  hot  and  ramy. 


April,  '21]  GiDDiNGS:  dusting  vs.  spraying  225 

neither  dusting  nor  spraying  gave  much  benefit  and  there  was  a  heavy 
loss  of  fruit  in  some  parts  in  spite  of  very  thorough  dusting  and  spraying 
by  the  growers. 


President  W.  A.  Orton:  Problems  of  plant  pathology  beginning 
with  truck  crop  diseases  will  be  discussed  by  Mr.  H.  A.  Edson  of  the 
Bureau  of  Plant  Industry. 

The  discussion  was  informal  and  no  paper  was  submitted. 

President  W.  A.  Orton:  The  last  paper  is  entitled  "Problems 
Associated  with  the  Control  of  Plant  Diseases  in  Orchards,"  and  will  be 
presented  by  Mr.  N.  J.  Giddings,  Morgantown,  W.  Va. 

ORCHARD  DUSTING  VERSUS  SPRAYING 

By  N.  J.  Giddings,  Morgantown,  W,  Va, 

In  the  few  moments  available  I  wish  to  present  first  a  note  regarding 
the  use  of  dust  on  peaches ;  second  a  brief  review  of  our  own  experiments 
with  dust  for  control  of  apple  diseases  in  West  Virginia;  third  to  give  a 
more  general  survey  of  the  work  along  that  line ;  and  fourth  to  submit  a 
few  home-brewed,  and  re-distilled  statements  for  your  kind  consideration. 

There  seems  to  be  no  question  as  to  the  effectiveness  of  sulphur  dust 
for  the  control  of  peach  scab.  In  our  experimental  work  the  control 
with  dust  averaged  a  little  better  than  with  spray.  Our  data  on  brown 
rot  control  are  rather  inadequate  because  the  amount  of  infection  was 
light,  but  the  results  indicated  that  the  dust  was  just  about  as  effective 
as  spray.  The  details  of  our  work  on  peaches  are  given  in  West  Virginia 
Experiment  Station  Bulletin  No.  167.  Some  investigators  have  re- 
ported fruit  and  foliage  injury  from  the  use  of  sulphur  dust  on  peaches, 
but  we  feel  that  this  injury  can  be  reduced  to  a  negligible  minimimi  in 
actual  orchard  practice  in  West  Virginia.  We  found  such  injury  only 
when  excessive  amounts  of  material  were  used. 

The  attractive  features  of  dust  applications  were  first  brought  to  my 
attention  in  1912-13.  Professor  Peairs,  our  entomologist  having  had 
experience  with  dusting,  was  favorably  impressed  with  the  method,  and 
anxious  to  give  it  a  further  trial.  I  was  at  least  reasonably  optimistic, 
so  our  experimental  work  was  imdertaken  with  the  most  sincere  hope  of 
success,  supplemented  by  the  determination  that  the  work  should  be 
thoroughly  and  carefully  carried  out. 

Our  first  work  was  conducted  in  orchards  where  scab  failed  to  develop 
sufficiently  to  warrant  drawing  any  conclusions.  For  our  later  work  we 
were  very  careful  to  select  orchards  in  which  this  disease  was  prevalent. 
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In  all  of  this  woiic  we  have  used  the  sulidiur-arsenate  dust,  and  during 
the  past  two  seasons  a  number  of  special  dtists  have  been  tested.  Among 
these  were  copper-lime  dust,  containing  20  percent,  ddiydrated  copper 
sulphate  and  two  percent,  copper  carbonate;  copper-lime  dust,  containing 
10  percent,  dehydrated  copper  sulphate;  copper-lime  dust,  containing 
15  per  cent,  dehydrated  copper  sulphate  and  15  percent.  Venetian  red; 
commercial  Bordeaux  dust  (11  percent,  copper)  with  an  equal  amount 
of  hydrated  lime;  the  preceding  mixture  with  the  addition  of  2}4  per 
cent,  acacia;  dry  lime  sulphur  diluted  with  an  equal  amount  of  rye  flour; 
and  sulphtu*  dtist  containing  14  percent,  dry  lime  sul^diur.  Approxi* 
mately  10  per  cent,  of  lead  arsenate  was  included  in  each  of  the  fore- 
going mixtures.  The  Bordeaux  dusts  were  used  throe  seasons  and  the 
copper-lime  dusts  have  Ixsen  tried  during  the  past  two  seasons. 

Withcnit  definitely  condemning  any  of  the  preceding  mixtures  it  may 
be  noted  that  the  materials  which  gave  best  results  were  the  copper- 
lime- Venetian  red,  and  the  sulphur-lime  sulphur,  with  many  points  in 
favor  of  the  latter.  We  plan  to  test  this  mixttmr  (sulphur  75,  lime  sul- 
phur 15.  lead  arsenate  10)  again  during  the  coming  season  and  hope 
to  tr>'  others  of  a  siimewhat  similar  character.  We  feel  that  the  standard 
suljihur-arscnatc  mixture  is  a  gtxxl  liase  liecause  of  its  ph>'sical  properties 
and  fungindal  m^ticm.  Init  that  some  more  active  agent  such  as  copper 
or  the  (In*  lime  sulphur  may  pnive  to  l)c  a  desirable  constituent. 

In  all  f»f  <»ur  fX]KTiirctUal  work  the  3  .')  'A)  Bonleaux  spray  has  been 
the  iri»st  elTftlive  fun^jiiule  aiul  the  lime  sulphur  sj)niy  next  in  value. 
We  U-lieve  that  our  data  f«»r  the  jiast  two  si*asoiis  wiTe  seinired  umler 
o»n<lili«»tis  which  warrant  dose  eimiiiarisiins.  ami  that  the  results  are 
rfaM»T»al>ly  reliable  f<»r  the  materials  usitl.  The  equipment  available 
and  the  dimatie  relalinnshi]is  of  the  parlit-ular  reK:i«»ns  in  question  must 
als(»  U*  rnnsuleretl  in  ii»nnivli«»n  with  any  data  «»f  this  kintl. 
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(Orchard  No.  2) 

Fciiaffi  data:  Sulphur-lime 

Leaf  spot  sulphur  dust 

(Percent,  leaves  diseased) ....  .80.0  32.9            60.4        46.4            26.4 
Leaf  spot 

(5^0*5  per  infected  leaf ) 20.8  2.8              5.0          3.5              1.7 

Percent,  scabby  leaves 63.6  7.7            14.9        10.1              3.9 

Fruit  data: 

Percent,  scabby  fruit  (total) 95.2  21.5  90.5  71.2  51.8 

Percent,  light  scab 18.3  8.1  39.6  23.6  19.7 

Percent,  sooty  blotch 99.5  5.0  89.9  79.8  54.2 

Please  note  that  the  results  from  use  of  sulphur-lime  sulphur  dust  are 
included  merely  because  they  indicate  a  hopeful  line  for  further  experi- 
mental work.  The  combination  of  natiu^  conditions  which  helped  to 
bring  about  these  results  may  have  been  far  from  normal,  but  we  are 
inclined  to  believe  that  such  was  not  the  case. 

Our  results  have  indicated  that  sulphur  dust  is  not  so  effective  as 
either  the  lime  sulphur  spray  or  the  Bordeaux  spray  for  control  of  apple 
scab  in  West  Virginia  orchards  where  the  disease  is  severe. 

We  have  found  that  it  is  absolutely  essential  to  apply  the  dust  in  the 
early  morning,  and  undoubtedly  it  would  be  preferable  to  apply  it  soon 
after  midni^t  as  some  are  already  doing.  We  have  found  that  the  dust 
machines  available  do  not  have  sufficient  power  and  do  not  expel  the 
dust  with  sufficient  force.  We  believe  that  the  discharge  tube  could 
well  be  arranged  so  as  to  give  better  distribution  of  the  dust  as  it  leaves 
the  machine. 

We  have  also  found  that  applications  of  different  materials  must  all  be 
made  on  the  same  day  if  any  comparisons  are  to  be  considered.  We 
have  a  large  amount  of  data,  including  special  experiments,  which  shows 
that  a  difference  of  one  to  three  days  between  the  dates  of  application 
of  various  materials  or  between  applications  of  the  same  material  will 
often  decrease  or  increase  the  relative  effectiveness  to  such  an  extent  as 
to  indicate  clear-cut  success  on  the  one  hand  and  extreme  failure  on  the 
other. 

Turning  now  to  a  general  survey  of  the  wx>rk,  I  will  endeavor  to  inter- 
pret it  from  my  point  of  view.  I  hope  to  keep  within  reasonable  bounds, 
for  this  idea  of  interpreting  the  other  fellow's  data  is  a  ver\'  dangerous 
pastime.  Considering,  first,  the  1920  season,  Michigan  and  Virginia 
present  strong  evidence  as  to  the  value  of  sulphur  dust  against  apple 
scab.  In  Virginia  seven  applications  of  material  were  given.  It  seems 
to  me  that  we  should  reduce  this  number  of  treatments.  Pennsylvania 
reports  good  results  from  dust  in  two  orchards  and  just  fair  comparative 
control  in  a  third.  Five  applications  were  given  in  each  of  these  or- 
chards. 
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The  data  secured  in  Connecticut  are  of  particular  interest,  and  the 
following  figures  are  presented  with  due  acknowledgments  to  Dr.  G.  P. 
Clinton  and  Mr.  E.  M.  Stoddard. 

Pekcemtagb  or  Scab  in  Plots 

VariHy  Check  Dusi^  Spny 

Pall    Pippin 56.3  48.9  7.75 

Mclnloth 37.26  18.79  l.« 

Gmming   10.85  1.17  a48 

These  figures  indicate  that  the  dust  ^^as  of  far  greater  relative  effective- 
ness where  the  amount  of  scab  was  slight  than  where  the  infection  was 
reasonably  se\'ere.  On  the  other  hand  we  must  keep  in  mind  the  fact 
that  this  experiment  deals  with  different  varieties,  and  there  may  be 
other  factors  which  should  be  considered.  In  Pennsylvania  Mr.  R.  C. 
Walton  called  attention  to  the  fact  that  their  results  with  dtut  in  1919 
were  strongly  negative  and  that  the  amount  of  infection  was  high, 
while  they  secured  far  more  favorable  results  in  1020  when  the  general 
scab  infection  was  much  less  se\'ere. 

Nova  Scotia,  using  four  applications,  and  West  Virginia,  using  three 
applications  in  one  orchard  and  four  in  another,  also  give  evidence 
which  is  distinctly  unfavorable  to  sulphur  dust. 

It  mi^ht  \w  mentioned  at  this  time  that  in  comiiaring  these  data  I  have 
assumed  that,  if  the  sprayed  plot  gave  over  ten  percent,  more  sound 
fruit  ihan  the  ciustcxl  ])l(»t  under  similar  conditicms.  the  dust  was  comparm- 
tively  inefficient. 

The  results  revicwwl  for  the  scascm  of  1920  are  reasonably  similar 
to  th<>sc  f(»r  |/revif>u8  scasims  hut  the  time  will  not  permit  further  dis- 
cussiim. 

Now  I  H-ish  to  present  cxTtain  conclusions  and  suggestions  liased  upon 
our  exjient^ices  m  o»nneiti<m  with  this  ^*ork  in  West  Virginia,  and  the 
available  data  fn«n  other  sounx-s.  The  pn>blem  itself  should  receive 
atlcnlion  fn»m  ihniMlistinrl  angles  (ec|ui]iment. materials. and  methcxls). 
I  have  already  state<l  what  we  lK'lie\'e  to  lie  some  of  the  more  important 
impn»vements  newlcd  in  the  ecjuipment  for  a))))lying  dust,  and  will  not 
stop  to  (hs<niss  further  details  here  Whim  it  oimes  to  the  qucsticm  of 
materials.  I  l>i-lieve  that  we  are  gnwwly  ign<irant  Take  for  example  the 
one  inattTial.  suif*itur  dust,  when  in  tontait  uttk  /iiih/c  plant  Hssn^.  and 
consuliT  tlu*  fat  tors  metitionitl  in  the  following  questions,  as  to  their 
mflueiu^-  on  the  fungicidal  action.  «.r  the  injuriinisly  toxic  imipertics  d 
this  du>l 

»Thu  HA%  ihr  M>-iall('<l  "A  in  l"  <Iu»l.  i-fmUininK  ihrrr  jirrcml.  ol  nicotine.  The 
Urfttr<l  |)l(4«  rmvh  rrifivnl  fuur  af>fjbaitKJCift 
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What  is  the  effect  of  sunlight? 
What  is  the  effect  of  heat? 

What  is  the  effect  of  diurnal  temperature  variation? 
What  is  the  effect  of  moisture? 

What  is  the  combined  effect  of  moisture  and  temperature  vari- 
ations? 

Is  there  any  consistent  and  pronounced  difference  in  the  action  of  this 
material  upon  different  varieties  or  species  of  plant,  and  if  so  why? 

Perhaps  some  of  you  are  now  convinced  that  the  dusting  problem 
has  been  too  great  a  strain  upon  me,  but  let  me  assiu'e  you  in  all  serious- 
ness that  our  progress  in  phytopathology  will  eventually  be  based  upon 
the  correct  answers  to  such  fundamental  questions.  A  reasonable 
knowledge  regarding  these  factors  will  save  many  disputes  and  mis- 
understandings, and  will  explain  many  of  those  things  which  we,  "are 
sure  cannot  be  so,"  but  which  are  so. 

The  above-mentioned  questions  must  also  be  applied  to  dust  com- 
binations such  as  the  sulphur-arsenate,  copper-lime-arsenate,  sulphur- 
lime  sulphur-arsenate,  and  others.  As  already  indicated,  there  are 
numerous  other  materials  or  combinations  of  materials  which  are  worthy 
of  consideration,  and  possibly  of  trial. 

Methods  of  treatment  and  methods  of  handling  results  are  also  worthy 
of  study.  This  is  a  field  in  which  we  should  be  able  to  agree  to  a  reason- 
able extent.  There  has  undoubtedly  been  a  considerable  and  steady 
improvement  in  methods,  but  it  must  continue.  New  developments 
in  equipment  and  materials  will  also  have  their  effect  upon  methods  of 
treatment. 

There  is  a  vast  amoimt  of  work  to  be  done.  The  field  is  large  and  no 
one  institution  will  be  likely  to  solve  many  of  the  problems  involved. 
By  reasonable  co-operation  the  progress  will  be  more  rapid,  but  we  will 
need  abundant  help  from  chemistry  and  physiology.  In  this  case  our 
problem  is  also  the  problem  of  entomology  and  horticulture  and  we 
know  that  their  co-operation  is  assured. 

There  is  a  strong  natural  tendency  to  publish  positive  results  and  to 
avoid  the  publication  of  negative  results.  This  is  an  unfortunate  trait, 
for  the  negative  data  from  a  good  investigation,  well  conducted,  are 
of  greater  actual  value  than  positive  data  from  a  similar  investigation 
poorly  conducted. 

I  believe  that  all  of  us  should  submit  the  results  of  our  investigations 
to  disinterested,  but  capable,  parties  who  will  give  them  their  frank  and 
careful  criticism  before  we  turn  them  over  to  the  printer.  I  am  certain 
that  such  action  would  prevent  many  unintentionally  misleading 
statements  which  find  their  way  into  print. 
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Premature  ]niblication  is  common,  while  over-delayed  publication  is 
rare.  The  mere  fact  that  sulphur-lime  sulphur-arsenate  dust  gave  us 
good  results  in  1920  is  no  warrant  for  me  to  recommend  it  as  a  pnurtical 
treatment,  and  assume  that  it  will  prove  effective  in  1021  and  1022. 
Permit  a  digression  here  to  state  that  one  certainly  recommends  a 
material  or  a  practice  if  he  submits  a  favorable  report  with  favorable 
conclusions  to  the  general  public  who  are  likely  to  be  influenced  by  it 
in  their  commercial  operations.  If  we  do  not  secure  consistently  favor- 
able results  during  at  least  three  successive  seasons.  I  do  not  beUeve 
that  we  have  any  right  to  place  suggestively  favorable  evidence  before 
the  consuming  public.  By  disregard  of  any  such  rule  one  not  only  does 
an  injustice  to  the  horticulturist  and  the  orchardist.  but  he  actually 
tnjiuTS  the  stattis  of  plant  pathology  to  a  very  serious  extent. 

Let  me  quote  from  a  couple  of  letters  which  happen  to  be  from  out- 
side West  Virginia  but  which  describe  the  amditions  in  this  state  very 
accurately. 

'*We  have  a  great  many  dust  machines  around  among  the  gruwefi 
but  these  machines  are  lying  idle  this  year.*' 

"For  your  information.  I  wish  to  state  that  the  writer  has  perMnally 
used  the  dusting  method  in  his  o^n  orchard  during  the  years  1917  and 
191S  u|xm  a|>)}les  at  S^mngdale.  Washington  County.  Arkansas,  and  the 
results  that  we  jjot  at  that  time  were  ver>'  disastnnis.  as  were  results  of 
growers  at  R<>>:its  and  Benton ville  of  Benton  County.  Arkansas,  during 
those  two  years  " 

I  have-  retxnilly  talke<l  with  lw<i  of  our  larvjfsl  an<i  most  j>n>gn»si\T 
commtTcial  n|i|>lr  >n^»wfrs  and  these-  men  have  sutTiMXti  extreme  losses 
as  a  ri*sult  of  ihcir  endeavors  to  omtn)!  a]i\i\v  dis<»a.ses  (s])cc*ifically  scab) 
by  the  use-  of  sul])hur  dust  They  made  numemus  ajiphcaticms.  The\' 
bent  evrr\'  efTorl  toward  art^nniihshin^:  the  desired  nul.  The>'  failed 
disa.stn»usly  Both  have  defitulely  aUindoiUHl  any  further  attempts 
to  usi*  dust,  an<i  il  will  rwjuire  cxtrtTnc-ly  omvinnn^:  evuience  l)efore  we 
can  eviT  induci*  ihnn  to  lake  up  duslin^j  a^jain.  even  m  ease*  imimn'cd 
machiner\'  and  new  dust  niixtun^s  should  U*  found  effective.  The 
sern»usiu-ss  of  suih  a  situati<in  nee<l  hanlly  U*  ]K»inted  cnit.  and  we  should 
Sfiare  no  efTorts  to  avoid  thin^js  of  this  km! 

iVrvmally.  I  jun  lic»iieful  fi>r  the  future  of  dust  afrfilieatHms  ff>r  the 
ctmlrnl  nf  many  on  ban!  disi*ases  I  do  not  U^lieve  llmt  dust  will 
entirely  take  the  ]>lare  of  s]»ray.  hut  I  do  U'lieve  that  it  will  eventually 
fall  into  line  an<!  will  Ik-  acxqitwl  ics  the  l>esl  meUnxi  f<»r  a»ntn>l  of  cer- 
tain disease***  under  etTtiim  ^jetienil  ctniditKHis  At  the  same  time  I  am 
quitf  ji«iMlive  tJiat  there  must  1h"  unpn»vements  nuiile  in  the  machinery 
and  m  the  nature  of  the  dust  applied  beftire  it  can  come  into  suceenful 
general  use  among  ap|)le  gn)wers 
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President  Newell  assumes  the  chair. 

Prbsjdbnt  W.  a.  Orton:  Three  points  in  particular  I  want  to  men- 
tion with  respect  to  dusting  for  the  control  of  both  insects  and  plant 
diseases:  First,  that  our  outlook  be  from  this  time  forward,  and  not 
backward, — ^toward  the  possibility  of  success  in  the  future  regardless  of 
failiu'es  in  the  past;  second,  let  us  organize  our  work  to  bring  to  bear 
upon  these  problems  the  best  help  of  all  kinds  of  specialists  concerned — 
entomologists,  pathologists,  chemists,  engineers,  and  farmers;  third, 
that  our  experimental  methods  should  be  adapted  to  the  complexity  of 
the  problem. 

With  respect  to  this  morning's  discussion,  it  seems  to  me  that  it  is  not 
worth  while  for  any  of  us  to  speak  in  the  discussion  upon  our  past 
failuresimlessweknowthereasonwhy.  Wehavehadlotsofthem.  In  the 
field  of  truck  crop  diseases  the  failiu'es  far  outnumber  the  successes, 
but  we  do  feel  that  the  whole  question  of  dusting  ought  to  be  reopened, 
because  the  fruit  and  truck  growing  industries  demand  that  simpler 
and  easier  methods  of  disease  control  should  be  introduced. 

I  feel  personally,  particularly  in  our  own  field,  the  very  great  impor- 
tance of  concentrating  the  services  of  specialists  in  many  different  lines. 
We  cannot  as  pathologists  feel  that  we  are  planning  otu*  work  properly 
unless  we  are  advised  as  to  the  life  history  of  the  insects  which  have  to 
be  dealt  with.  We  need  the  help  of  the  chemist  to  determine  the  com- 
position of  our  mixtiu'es;  we  need  the  help  of  the  plant  physiologist  to 
determine  the  reaction  of  the  chemicals  upon  the  plants;  we  need  the 
help  of  the  chemist  to  determine  by  actual  analysis  what  amount  of 
fungicides  may  be  present  upon  the  leaves,  what  amount  is  washed  off  . 
by  the  rains,  the  relative  adhesiveness  of  the  compounds.  We  need  the 
help  of  the  engineer  to  plan  better  machinery  for  applying  otu*  fungicides 
and  insecticides. 

Our  experimental  methods,  I  feel,  have  not  been  planned  correctly. 
One  speaker  has  mentioned  that  results  differ  greatly  if  a  short  time 
intervenes  between  the  applications  that  are  being  compared.  One 
spray  on  one  day  and  another  three  days  later  give  different  results. 
That  is  true,  but  are  we  not  making  a  mistake  in  planning  our  experi- 
ments in  the  office  in  the  beginning  of  the  season  and  carrying  them 
through  on  a  fixed  schedule  regardless  of  developments  during  the  season. 
When  we  plan  to  spray  every  two  weeks,  such  and  such  a  mixture, 
such  and  such  quantities,  are  we  not  like  the  general  in  the  war  who  says 
"I  will  fire  my  guns  in  the  general  direction  of  the  enemy  at  ten  o'clock 
on  Mondays,  Wednesdays  and  Fridays?"  The  chances  are  if  he  does 
so  the  enemy  is  still  snugly  protected  in  bomb-proof  dug-outs,  or  has 
not  jret  come  out  in  the  field,  or  is  forward  in  the  skirmish  line.     Now  we 
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are  in  a  battle  and  our  enemies,  these  diseases  and  insects,  are  not  follow- 
ing any  fixed  dates.  The  insects  emerge  and  lay  their  eggs  and  pass 
from  one  stage  to  another  depending  upon  temperature  and  other  condi- 
tions. Our  fimgi  germinate  their  spores  with  reference  to  moisture 
and  temperature.  We.  as  experimenters,  have  got  to  know  jtist  when 
the  critical  stage  is  when  we  can  deliver  our  broadsides  most  eiTcctively. 
What  we  want  to  do  is  to  ]nxi  ourselves  in  the  grower's  place  to  work  out 
a  method  of  disease  control  and  insect  control  that  will  be  effective  and 
cheaper  than  the  present  method.  If  that  calls  for  six  applications  of 
dust  or  eight  ap})lications  of  dust  when  the  standard  nimiber  of  sprays 
is  three  or  four,  let's  do  it  that  way.  The  real  test  of  the  relative  merit 
of  the  two  methods  comes  from  the  economic  standpoint.  Can  we  con- 
trol insects  and  diseases  more  effectively  and  more  cheaply  by  a  method 
of  dusting  than  by  a  method  of  spraying? 

Prbsidbnt  Wilmon  Nbwbll:  The  entire  subject  is  now  open  for 
general  discussion. 

A  Mbmbbr:  I  should  like  to  ask  Mr.  Giddings  with  reference  to  the 
various  dusts  applied,  whether  the  materials  that  were  used  to  secure 
adhesiveness  were  successful.     If  so.  which  was  the  best? 

Mr.  N.  J.  Giddings:  The>'  were  not  particularly  successful.  The 
Venetian  Red  was  used  not  particularly  to  secure  adhesiveness  but  to 
help  in  can^nng  the  material  through.  It  gave  evidence  of  other 
trouble  in  the  mat*hinc  which  I  <li)  not  think  would  warrant  its  use. 
The  others  we  did  not  ihink  were  wi»rlh  while. 

Mr.  William  Mck>rk:  I  presume  that  in  the  exijeriments  ^nth  nico- 
tine dusts  the  half  jxrrtent  of  nicotine  given  is  the  total  nicotine  found  in 
the  dust  We  all  kn  )w  the  principle  of  the  gas  mask  a  finely  divided 
8C)li<l  thn>ugh  which  the  air  was  drawn  to  the  soldier;  the  poison  gas 
ne\'er  reachit!  him.  as  it  was  aiisorlnxl  liy  the  solid.  Any  solid  which  is 
finely  dividc*d  and  pn*sents  a  large  suriace  may  adsorb  certain  liqukls,  gases 
or  even  other  sohds  In  this  |)articular  case  there  is  a  possibility  of 
the  ailsoqition  of  nio)tine.  thus  locking  it  up  and  making  it  unax^ailabfe. 
Another  question  is  that  nicotme  sulphate  itself  is  non-volatik?.  How 
was  this  ]of>scni*d  up'  I  d<in't  sup])ose  that  the  nicotine  wtmkl  l)ecome 
effective  against  the  insect  until  at  such  time  as  it  l>ccame  volatile. 
Ycni  thus  have  two  jiossibilities  of  reducing  the  amount  of  nicotme  that 
was  actually  effective  against  the  inseit.  Whi-n  we  consider  the  cost  of 
nic<»linr  It  is  not  advisable  to  l<K*k  up  any  in  such  a  way. 

I  uijili  to  jMnnt  <»ut  that  different  materials  will  give  you  diffcnsit 
results  1  know  !K>t)ung  aUmt  it.  Imt  wouki  assimie  fnvn  the  nature 
of  the  materials  that  a  sulfihur  wixh  nicotine  ackled  wtnM  have  more 
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available  nicotine  than  a  clay  with  nicotine  added,  although  you  add 
the  same  amount  of  nicotine  in  each  case. 

I  would  like  to  know  whether  any  experiments  have  been  conducted 
with  clays  and  nicotine  as  well  as  sulphur  and  nicotine. 

Mr.  Ruth  :    Sulphur  will  volatilize  by  hydrolysis  of  water. 

Mr.  Alvah  Peterson:  I  have  some  points  along  this  line  that  may 
be  of  interest.  During  the  past  season  we  conducted  experiments  on 
various  plant  lice  with  nicotine  impregnation  in  the  various  substances. 
For  the  most  part  we  used  different  kinds  of  clay  and  impregnated 
these  with  varying  amounts  of  nicotine  sulphate.  We  foimd  as  Dr. 
Moore  has  suggested  that  when  we  made  a  two  percent,  mixture  of 
nicotine  sulphate  in  clay,  we  obtained,  as  I  recall  now,  about  the  same 
killing  effect  as  when  we  used  a  half  per  cent,  of  nicotine  in  clay  with 
addition  of  ground*  stone  lime.  Hydrated  lime  did  not  give  as  good 
results  as  stone  lime  finely  ground.  We  know  that  when  lime  is  added 
to  a  nicotine  compound  such  as  nicotine  sulphate,  it  liberates  nicotine. 
This  combination  gave  us  a  very  effective  dust  for  the  potato  aphis. 

Mr.  William  Moore:  When  you  add  lime  to  clay  (clay  is  colloidal 
or  almost  collodial)  it  precipitates  the  clay,  flocculates  it,  I  believe  they 
call  it  in  soil  chemistry.  Precipitation  reduces  the  surface  and  also  the 
amount  of  the  nicotine  that  can  be  adsorbed  so  you  also  have  a  freeing  of 
nicotine  from  that  source  as  well. 

President  W.  A.  Orton  :  You  know  that  we  have  been  doing  a  whole 
lot  of  work  lately  on  the  mosaics,  one  of  the  most  important  groups  of 
plant  diseases,  which  are  carried  from  field  to  field  and  plant  to  plant  by 
aphids.  It  is  manifestly  evident  that  control  of  mosaic  diseases  is  very 
largely  dependent  upon  aphid  control.  We  have  been  greatly  interested 
to  hear  that  dust  combinations  of  nicotine  with,  I  think,  kaolin  or  lime 
are  being  introduced  by  the  entomologists.  I  wish  we  might  hear  some- 
thing about  that  from  someone  who  has  had  experience. 

Mr.  p.  J  Parrott:  I  would  say,  Mr.  Chairman,  that  the  control  of 
the  potato  aphis  and  the  potato  leaf-hopper  by  dusting  is  largely  in  the 
experimental  stage,  and  the  situation  with  regard  to  these  species  is  not 
very  different  from  that  of  the  apple  aphids,  redbugs  and  other  insects 
which  I  considered  in  my  paper.  The  potato  aphis  and  leafhopper 
nymphs  are  susceptible  to  dusting  preparations  containing  nicotine. 
But  the  selection  of  insecticides  is  only  one  factor  of  the  problem,  and 
as  far  as  these  insects  are  concerned  there  is  a  serious  need  of  machinery 
capable  of  dusting  the  undersurfaces  of  potato  foliage,  as  well  as  data 
on  the  effectiveness  of  this  system  of  treatment  in  controlling  the  com- 
mon potato  diseases.    Thorough  applications  of  dust  kill  a  large  percent- 
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age  of  the  aphids,  but  it  is  interesting  to  note  that  the  potato  aphis  proved, 
in  our  experiments,  to  be  more  resistant  to  dust  mixtures  with  nicotine 
than  the  apple  species.  Preparations  with  two  percent,  nicotine  are 
expensive,  and  the  cost  makes  the  treatment  impractical  except  for 
experimental  operations.  In  addition  to  encouraging  improvements 
in  machiner>%  experimental  woiicers  should  lend  their  efforts  to  the  pro 
duction  of  cheaper  insecticides  and  fimgicides  in  dust  form.  The 
future  progress  of  dtisting  truck  crops  depends  to  a  large  extent  on  the 
solution  of  these  problems. 

PassmBNT  W.  A.  Orton  :  We  have  to  deal  not  only  with  the  potato, 
but  other  crops.  Spinach  blight,  so-called,  is  a  mosaic  disease  very 
prevalent  in  Virginia,  Ohio,  and  other  states.  The  aphis  spreads  the 
spinach  mosaic  and  ought  to  be  controlled.  Cucumber  mosaic,  the 
principal  limiting  factor  in  the  pickle  industry^  of  the.Great  Lakes  States, 
is  spread  mainly  b>'  aphids.  If  we  can  have  effective  methods  of  aphis 
control  of  cuaunbcrs.  wc  can  pretty  nearly  re\'olutionize  the  cultivation 
of  cucumbers  for  pickles.  Potato  mosaic  is  getting  more  abundant 
ever>'  year  and  new  hosts  of  mosaics  arc  constantly  brought  to  our  atten- 
tion. It  is  likely  that  there  is  insect  transmission  in  all  cases,  conse- 
quently the  men  who  are  exixiimenting  ^nth  means  for  destroying 
aphids  have  a  big  wcirk  <nit  <»ut  for  them,  and  an  opport\mit>*  to  do  a 
ver>'  larKi*  scn-ict*  in  the*  ctmin)!  of  ])lant  diseases. 

Mr.  Mc  Cunhk  k  I  \v<niUl  like  lo  ask  the  t-ntomologists  a  question. 
CcTtain  a^ctills.  wlio  an*  selling  <lusts  at  the  prt'scnU  time  for  the  control 
<»f  insivts  m  |R*at  hi^s,  state  lluil  ihc  sul|'hur  in  Iho  dust  has  sivne  rejjellent 
aclioTi  as  far  jls  ^iinnlio  an*  ctiiu*i*nuxl.  I  winiKI  like  to  have  that  ques- 
tion answenxl.  and  further  if  there  wmUl  \h*  any  advantage  in  a  dust, 
in  having  the  nief»litu*.  as  a  re])elknU  to  the  ainnHo. 

Mr  a  I-  yiAiNTANi  V  I  tliink  that  dust  on  the  fvach  tree  might 
have  si»nu*  n-jK-llent  aetion  I  don't  think  it  wouhl  Ikt  sufficiently  repel- 
lent to  aiTonl  pn»ltvlion  fnin  the  euniilio.  I  d<»ubt  if  Uio  nicotine  woukl 
1h-  <»f  ver>-  nnieh  value,  not  enough  to  wammt  its  o»st  The  treatment 
for  tnnuli«»  i*^  ar^'iuite  of  lea<l 

Mr  I-  R  Taft  We  were  ver\*  jmnHTly  wanuxl  by  the  (^hairman 
against  statin^j  j»n-irature  loiulusmns  I  wish  to  stiiie  my  <x/nclustons 
after  tlnrty  veafN*  exjunniie  with  <luslin>:  ami  s]>niyinK  earning  them 
i»n  m  an  ex]ienmenlal  way.  and  also  watehin^:  the  results  obtained  by 
])rat-tiial  I'nnt  ^Ti'Wers 

I  ;un  (t.nMiutfl  that  in  Miihi^:an.  at  least,  we  can  ^*t  firactii^ly  as 
K"<-<1  n^ulis  aK'ainsi  <uri\ilioantl  the  eodluiK  motli  with  the  arsenical 
duf»t&  as  ^ith  the  onlituir)*  s^irav-s.  but  we  fail  when  \ising  dust  against 
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the  different  aphids,  red  bugs  and  similar  insects.  When  used  against 
fungous  diseases  the  results  have  been  less  satisfactory,  and  regarding 
the  use  of  dust  for  apple  scab  and  similar  fungi,  I  agree  perfectly  with  Dr. 
Headlee  in  his  conclusions,  and  have  advised  Michigan  fruit  growers  to 
"spray  when  you  can  for  the  apple  scab,  and  when  you  cannot  spray, 
dustr 

In  Michigan,  many  of  our  best  fruit  growers  are  becoming  very 
enthusiastic  over  dusting  for  apple  scab.  They  had  sprayed  for  years 
with  Bordeaux  or  lime-sulphur  solution  but  in  some  seasons  had  russeted 
the  fruit  badly  with  Bordeaux  mixttire,  and  had  burned  the  leaves, 
especially  in  hot  weather,  when  they  had  used  lime-sulphur  sprays. 
For  the  last  four  years,  the  weather  in  the  southern  part  of  the  State 
has  been  comparatively  dry  during  the  spring  and  early  summer  and 
they  have  been  able  to  control  apple  scab  practically  as  well  with  the 
ordinary  sulphur  dust  as  with  lime-sulphur  sprays.  In  the  northern 
part  of  the  State,  where  the  weather  has  not  been  as  warm,  and  where 
rains  have  been  more  frequent,  the  results  have  been  less  satisfactory. 
We  visited  one  forty  acre  orchard  containing  mostly  Baldwin  and 
Northern  Spy  trees  in  July  and  again  in  August,  1920,  which  had  re- 
ceived three  applications  of  dust.  One  was  given  when  the  trees  were 
in  the  pink;  the  second  immediately  after  the  fruit  had  set;  and  a 
third  two  weeks  later.  The  fruit  was  so  badly  infested  with  apple- 
scab  that  the  owner  considered  the  crop  worthless  for  packing  and  sold 
the  entire  20,000  bushels  for  cider.  The  results  were  not  unlike  those 
secured  in  Michigan  by  Dr.  Quaintance  in  1916  in  an  experiment  carried 
on  at  Benton  Harbor  under  the  direction  of  Professor  Simanton.  The 
Ben  Davis  and  Northern  Spy  apples  upon  which  dusts  were  used  were 
quite  badly  infected  with  scab,  while  the  sprayed  trees  were  practically 
free  from  that  disease.  They  also  agreed  with  those  secured  by  Mr. 
Dutton  of  the  Michigan  Experiment  Station  in  1915.  Although  the 
trees  were  very  carefully  dusted,  when  the  crop  was  harvested,  it  was 
difficult  to  note  any  difference  between  the  dusted  and  the  check  trees. 
In  1915,  the  season  in  Michigan  was  very  wet,  there  being  some  twenty- 
six  rainy  days  during  the  month  of  July.  Frequent  rains  in  1916  also 
had  much  to  do  with  the  development  of  apple  scab  upon  the  Benton 
Harbor  orchard  reported  by  Dr.  Quaintance. 

From  the  fact  that  dusting  is  a  rapid  method  of  treating  the  trees,  a 
large  number  of  Michigan  fruit  growers  with  orchards  of  from  20  to  100 
acres  are  now  relying  almost  entirely  upon  their  dusting  machines 
except  for  their  dormant  sprays.  They  have  been  well  satisfied  with  the 
results  secured  in  dry  seasons  but  we  fear  that  they  will  not  be  so  success- 
ful in  controlling  the  apple  scab  and  other  fungous  diseases  in  wet  seasons 
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which  they  are  likely  to  have  at  any  time.  For  this  reason,  while  we 
advise  all  fruit  growers  having  extensive  orchards  to  procure  a  dusting 
machine,  we  believe  that  it  should  be  used  to  supplement  the  spray  rig 
and  to  aid  in  supplying  a  fungicide  to  the  trees  when  weather  or  other 
conditions  make  it  impossible  to  proNnde  fungicides  for  their  protection 
in  a  liquid  form.  Our  experience  leads  us  to  believe  that  whether  or 
not  success  against  fungi  can  be  secured  with  dusting  will  be  determined 
by  the  character  of  the  weather. 

Mr.  William  Moore:  Some  one  has  said  that  nicotine  sulphate  is 
rot  volatile,  pointing  out  that  it  hydrolyzes  and  was  then  volatile. 
When  it  hydnilyzes  it  is  no  longer  nicotine  sulphate.  Nicotine  sulphate 
is  not  volatile. 

Mr.  Ri'TH :  I  made  that  statement.  It  does  hydrolyxe  and  the  nico- 
tine bca.mes  volatile  as  nicotine.  Therefore  you  can  obtain  the  result 
with  nia)tine  sulphate  by  its  hydrolysis,  which  I  believe  is  essentially 
a  CT)rrect  statement. 

Mr.  William  Moore:  In  dusts  you  ^nll  not  have  a  high  degree  of 
hydn)lysis  since  the  amount  of  water  jwesent  is  very  small. 

Mr.  Kith :  The  amount  of  water  is  adsorbed  just  as  the  nia>tine  is 
adscrbcd. 

Mr  McCli.vtcxk  I  would  like  to  ask  Mr.  Quaintance  a  question. 
He  knows  ihc  si-vcrc  rurculio  situation  in  (icorgia.  Under  those  condi- 
tions, wf.uld  then*  \k*  any  advantage  in  aj>|)lying  a  spray  ot  dust  cmriier 
than  ihf  «»ncs  usually  i>ul  on;  ihni  again,  another  one  later.  ver>'  close 
to  iht'  limi*  of  har\'i*sl 

Mr  a  L  (JiAiNTANc  k  The  |ieach  s]iraying  schedule  pnn^des  for 
t^-f*  arsiiuilc  of  lead  ai>|»liaiiions  (h\  the  average,  that  is  about  all 
thai  il  is  siifr  tn  a]>|»ly  A  plan  l«»  jmt  on  acUlilional  trt*alments  has  l)ecn 
followiti  l»y  sc-vinil  orchanhsls  In  s<»me  sc^as^ms  the  injur>*  has  not 
het-n  ^nat .  \n  oilur  st-a.sons  the  injur>*  has  Int-n  wors**  than  the  curculio 
or  brown  n»t  I  ihink  s<»nii*  of  the  gn»wtTs  in  iht-  Ft  Valley  secticm 
vnU  ihis  yrar  an»ly  ihnv  or  ]RTha|>s  fi»ur  a]>|)liralions  of  arMmate  of 
Irad  Thi-  Tirsl  a]»]>liralion  will  1r*  niadi*  as  S4«m  as  the  hloRsnms  fall. 
Ihv  UM  of  apellate  on  the  fruit  shortly  U-fon*  harxi-st  is  to  tie  dis- 
ci ura^»u!  I*n»bably.  howivcr.  a  ^:<»ik1  many  grnwiTs  will  make  a  fcnirth 
aii]»htation  of  arsi-natc-  at  aU»ul  that  time 

Tht  ]  HMi  t  siinati'  n  as  to  tin*  4unuh«>  »n  (imrKTii  is  due  ai>|iarmtly 
t<»  >\iatlur  t<»!  <Ii!j«his  Fi.r  tJ.r  ]«4St  tw«»  Mas«>Tis  th<'\  havt*  hail  extx^s- 
sivr  r.iit.s  af  «l  hi  I  wtathrr  'I  hr  tniniiho  m  thr  rf»urs4-  of  Us  life  c>*cle 
gilts  into  thi*  ^rnutul  It  is  well  kiK'Wn  to  ih<«sf  who  have  studied  this 
insetl  that  showers,  softening  the  earth,  are    ver\'  favorable  tn  the 
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emergence  of  the  beetles,  whereas  dry  weather  effects  the  destruction  of  a 
great  many  of  them  in  the  soil.  Rainy  weather  furthermore  keeps 
down  a  number  of  important  parasites. 

Under  the  hot  humid  conditions  in  Georgia,  the  plum  curculio  has 
developed  apparently  a  partial  second  genefation,  and  it  is  this  supposed 
second  generation  that  is  responsible  for  the  large  amount  of  ripe, 
wormy  peaches. 

The  campaign  against  the  curculio  in  that  section  should  be  to  destroy 
beetles  of  the  first  generation  by  all  means  possible.  Growers  will 
doubtless  bum  the  areas  around  the  orchards,  destroy  plum  thickets, 
and  thus  kill  the  insect  in  hibernation.  They  will  spray  three  or  four 
times,  collect  fallen  fruit  under  the  trees  that  contain  the  grubs,  and 
perhaps  some  of  them  will  resort  to  the  old  "jarring**  method  which  was 
discarded  with  the  advent  of  sprays. 

Mr.  McClintock:  Do  you  think  that  is  practical  for  the  Georgia 
orchards  where  they  have  thirty  or  forty  thousand  trees? 

Mr.  a.  L.  Quaintance  :  It  is  a  question  of  man  power.  They  have 
been  doing  operations  on  a  large  scale.  The  negro  help  is  becoming 
abundant.     They  will  do  the  best  they  can. 

That  is  the  reason  that  dusting  has  had  so  much  favor  and  has  been 
so  much  in  vogue  in  that  region.  That  is  one  reason  why  it  is  fortunate 
that;  dusting  has  a  place  in  peach  growing.  Conditions  are  much 
improved  and  many  of  the  orchardists  are  in  condition  and  prepared  to 
carry  out  extensive  programs  of  curculio  repression. 

Mr.  V.  I.  Safro:  Just  to  try  to  settle  some  mistmderstanding  that 
may  yet  remain  as  regards  this  nicotine  discussion,  I  want  to  say  that 
both  Professor  Moore  and  Professor  Ruth  are  correct.  Nicotine  sul- 
phate is  not  volatile,  but  it  doesn't  remain  nicotine  sulphate  long  under 
ordinary  conditions.  The  ordinary  water,  as  it  is  used  throu^out  the 
United  States,  has  enough  elements  in  it  to  break  down  nicotine  sul- 
phate, and  what  you  get  when  it  finally  reaches  the  tree  is  free  nicotine 
which  is  volatile,  so  both  of  these  gentlemen  are  correct.  Dr.  Moore 
has  an  uncanny  habit  of  explaining  things  that  have  puzzled  us  for  a 
long  time  and  made  the  statement  that  he  wouldn't  be  surprised  to 
learn  that  nicotine  with  sulphur  was  more  effective  than  nicotine  with 
other  materials.  That  is  so,  as  the  result  of  experiments  that  have  been 
carried  on  the  past  year  in  three  different  states.  We  never  could  ex- 
plain just  why  it  was  so  until  Dr.  Moore  offered  the  explanation;  we 
were  at  sea.  but  it  is  true.  A  weaker  solution,  or  rather  a  weaker 
nicotine  content  in  a  dust  in  which  the  sulphur  is  a  carrier  seems  to  be 
more  effective  than  one  in  which  the  clay  is  a  carrier.  This  is  merely  a 
nicotine  discussion;   I  am  not  recommending  any  dust. 
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Just  one  more  point  I  have  in  mind  here,  and  that  is  really  an  entcoio- 
logical  problem  and  some  day  at  the  entomologists*  meetings  when 
interest  lags,  we  might  start  the  discussion.  It  is  very  doubtful  that 
nicotine  functions  entirely  in  its  volatile  condition.  It  is  more  likely  a 
true  contact  posion  and  does  not  function  as  a  gas.  That  is  all  I  want 
to  say  now;  I  don't  want  to  start  anything  at  this  time. 

Mr.  N.  J.  GiDDiNGs:  It  w*as  suggested  by  Dr.  Lyman,  before  I  gave 
my  paper,  that  a  word  as  to  the  activity  and  interest  in  regard  to  this 
project  might  not  be  out  of  place.  Last  year  the  Advisory  Board  of 
American  Plant  Pathologists  asked  me  to  act  as  leader  in  an  endeavor 
to  encourage  cooperative  work  on  the  dusting  project.  In  this  connec* 
tion  a  general  outline  or  plan  was  sent  to  twenty-six  states.  Twenty- 
three  of  those  replied,  indicating  that  the  interest  was  great.  Eighteen 
states  were  strongly  favorable  toward  further  work  in  connection  with 
dtisting.  and  at  least  nine  states  reported  experimental  work  during  the 
season.  Seven  of  them  have  already  turned  in  data  to  me.  These 
statements  relate  particularly  to  the  pathological  side.  I  might  add 
that  the  outline  was  not  sent  generally  to  the  South  because  it  was  rather 
late  in  the  sea.s4)n.  This  is  merely  an  indication  of  the  interest  that  the 
dusting  pn^^liTn  has  for  the  whole  country'. 

PkKsiDK.vT  WiLMo.v  Nkwell!  We  have  undoubtedly  gained  a  great 
deal  of  j;(iik|  <»ut  f»f  thfsc*  distnissions. 

Adjounimi-nl 


ARSENIC  FOR  GRUB-INFESTED  SOILS 

H\  J    r    li  1  ist.woKTii.  liofdtmtaU,  nrar  Catrm,  Softh  Queentlcnd 

For  Mitnr  tmu-  wr  have-  Ikiii  rxjKTinu'nlin^  with  jmisons  a]i))licd  to 
the  s«m1  for  tlu-  rontrol  «if  while  >:rul)S.  sinrc.  a.s  is  wfll  kni»wn,  these  {lests 
an-  a  mhous  tiuiiatv  i»»  \\w  jjrowih  <»f  su^'arn aiu*.  piirlii-ularly  »m  the  red 
volcanu'  Si  .lis  m  .North  Oiuvnsland 

.\attirallv  i-ur  rarlur  r\]K*riinrtits  win*  in  the  lalK.rat*»ry.  where  the 
j)oiv!is  Wert-  trutl  in  small  i^its  oi  s«ul  This  was  <lone  by  mixing  the 
twii  tii^r*  thrr  th^nai^'hlv  Uh-re  intnKlurin^'  livm^:  k'rul>*^.  which  by  their 
natural  ;»r«Ht-vv  ..j  m^nslin^:  (|uanlities  of  mhI  inevitably  abs<»rbcd  s<ime 
<»f  tlu  ]»»'jvi'!.  M«»st  »^iiisiat  tory  reMills  were  obtaineil  with  the  4iniin- 
urv  iTinlf  wl'.ite  arM-im     arsrm«>us  and). 

Hv  n-^mv'  a  hlK-ral  H].rinkhn^:  of  the  ars<-nir  thnai^jh  the  S4iil  we  (tnind 
Uittt  \hv  ^nibsall  Mi«<  umUi!  infnnnone  to  ftiurt lays. uml this luune  result 
was  sceured  with  eaeli  rqjelition  of  the  exiHrriment 
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We  now  have  many  experiments  tmder  way  in  cane  areas  that  have 
been  regtilarly  devastated,  but  it  will  be  some  time  before  we  can  hope 
for  conclusive  results,  i.e.  as  to  the  amotmt  of  arsenic  required  per  acre, 
method  of  application,  etc.  Hence  I  was  glad  to  avail  myself  of  an 
opportimity  to  experiment  upon  troublesome  grubs  in  the  garden. 

I^^^^iring  July  and  August,  cuciunbers  which  had  been  planted  in  hills 
with  cowdung,  failed  completely.  They  had  hardly  started  to  grow 
before  the  leaves  began  to  yellow,  and  the  vines  became  stunted  in  spite 
of  the  fact  that  they  were  given  an  abundance  of  water.  When  they 
were  dug  out  the  soil  was  found  to  be  filled  with  white  grubs;  and  there 
was  every  indication  that  they  had  destroyed  the  small  feeding  roots. 
This  pest  proved  to  be  Isodon  puncticollis  Macleay,  commonly  known 
as  the  Gauger  Beetle,  because  of  its  destructive  habit  of  digging  holes 
into  potatoes  and  various  root  crops. 

I  at  once  tried  the  application  of  arsenic  to  these  hills,  using  the  poison 
at  the  rate  of  about  80  poimds  per  acre,  to  see  if  it  would  destroy  the 
mature  grubs,  leaving  two  hills  for  checks.  About  a  fortnight  later  I 
could  only  find  two  live  grubs  in  the  four  treated  hills,  while  one  of  the 
checks  had  46  and  the  other  21  full-grown  grubs. 

This  result  was  so  encouraging  that  I  prepared  six  new  hills  on  Septem- 
ber 27th,  and  on  October  18th,  when  the  soil  was  full  of  newly-hatched 
grubs,  I  treated  five  of  the  hills  with  arsenic  at  the  same  rate,  leaving 
one  for  a  check.  A  week  later,  I  could  find  no  grubs  in  the  treated 
hills,  though  two  live  beetles  were  uncovered.  The  check  which  was 
about  six  feet  from  the  others,  had  61  grubs. 

An  additional  -experiment  was  tried,  in  which  the  soil  and  dimg  were 
dusted  with  arsenic  at  the  time  that  the  hills  were  prepared;  in  this  case, 
too.  a  single  hill  was  kept  for  check.  Three  weeks  later  these  hills  were 
examined;  six  live  beetles  but  no  grubs  were  fotmd  in  the  treated  hills, 
while  ntmierous  yotmg  grubs  were  in  the  check. 

These  results  are  most  encouraging,  especially  since  I  have  been 
able  to  demonstrate  that  the  poison  has  no  detrimental  effect  upon 
growing  plants,  even  when  used  in  excessive  qtiantities,  i.e.  200  potmds 
per  acre.  Furthermore  I  have  found  by  careful  chemical  tests,  prepared 
by  the  mill  chemists,  that  sugar  cane  grown  on  land  so  treated  takes  up 
none  of  the  poison — not  a  trace  of  it  could  be  found  in  the  juice.  Growth 
on  treated  soils  is  most  vigorous,  so  the  only  possible  disadvantage  may 
arise  from  the  action  of  the  arsenic  upon  soil  bacteria,  especially  if  we 
find  it  necessary  to  use  the  poison  in  large  quantities.  This,  however, 
can  only  be  demonstrated  after  extended  application. 
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Scientific  Notes 

Potsitto  UM  ot  A  trap  to  control  Letflios»port  Injvriotts  to  fntit  Troos.    Danng 

the  past  season  in  the  study  of  flight  and  attraction  to  baits  of  adults  oC  the  Buropean 
Corn-Borer,  at  Arlington,  Mass.,  traps  were  used  closely  followtng  the  **Shaw** 
moth  trap  illustrated  on  Plate  54  of  •'The  Gypsy  Moth  Rejxjrt,"  1806.  by  Porbtuh 
and  Pemald.  Instead  of  female  moths,  baits  were  placed  in  the  screen  cyltnder 
in  the  center  of  the  cage.  These  cages  have  the  advantage  of  preMntsng  twdve 
distinct  tanglefoot  surfaces  to  catch  attracted  insects. 

It  so  happened  that  one  of  these  cages  containing,  as  an  attractant,  macerated 
grape-fruit  was  placed  in  a  large  apple  tree  severely  infested  by  B^mpoa  rome^  the  rote 
and  apple  leafhopper,  June  23,  1020. 

Several  days  later  this  cage  was  completely  covered  with  thousands  of  adults 
of  the  leafhopper.  The  trap  was  placed  on  the  trunk  of  the  tree  four  feet  from  the 
ground  and  at  least  three  feet  below  the  nearest  foliage,  so  that  chance  may  practi- 
cally be  eliminated  in  explaining  the  capture  of  the  insect  in  such  numbera. 

The  traps  are  easily  and  cheaply  constructed.  Entomologists  interested  in  the 
problems  of  leafhoppers  injuring  fruit  trees,  may  perhaps,  find  such  a  trap  of  a«tsl* 
ance  in  the  control  of  these  insects. 

Geo.  W.  Barbek,  Cermdand  Forane  Imsecis  Dmsi&m,  U.  S.  Burmm  of  EmimmsUgy. 


THS  BlfTOMOLOOICAL  SOCIETY  OP  LOlfDOll  APPBAL8  FOE  AID 

Thr  fine  <>M  Kntimutlotciral  S>iiely  of  London,  foumird  in  IHTM,  ami  which.  Mnce 
1H75.  littK  Utfi  mivtinK  at  11  (*h;in<!os  .Sinvi  l»y  the  if>urtc?iv  <»(  the  Mnhi-nl  S^iriy 
iA  I>»n<lofi,  has,  iliroiijjh  th<-  ^rowi!)  of  its  library,  ouljcrown  il*  ciuartmiand  iii|>ni<tu  • 
allv  f«»r»«-«l  to  rnovr  It  ha*,  l-otijjhi  a  hi»»iM-  at  41  (Juitti's  (iair.  .S4HUh  Krn%inKton. 
nrar  ihr  Natural  llivlorv  MvisMitn.  ami  is  leasing  a  jnirtion  of  thr  htiiMtng  to  the 
ImjKTial  Hurraii  of  Hnt<Hf:olo^v  Thr  io>i  pnn*  of  ihr  |»r«»tK-rty  wa^  tm  thmii^aixl 
p(Nin<!^,  a  1  additional  Mint  \s  rr<|tnr(*<i  for  furni^whin); 

*rh<'  i<»st  prnr  }m\  U-rn  larj^rly  rtiri  l»v  Hiit»M  riptionn  frotn  mrrtilimk,  ImhH  a» 
dotations  an<l  as  lo.in%.  tlu-  loins  U-inK  %<•«  urt*  I  hv  a  dcl>rntur«*  on  the  |»n>iKTty  and 
iK'ann^  Uw  jh-t  trnt  intrTtst  .\ft«*r  rxhaiislinic  thr  aNailahIr  r«-Mnirrr^  of  the 
rrMtlrni  nufnU-rs.  thrrr  still  rttnains  .i  sum  .ippro  in^attnt;  fifteen  hun  lrr<!  tMMind%. 
and  thr  So«irt\  is  nuikin^  an  a{»|H-al  to  forn^jn  nutnNf^.  to  rntofT'olo]^i%t%  in  thr 
dcwnini'Kis.  and  to  intc*r«-str«!  rn totnolo^jistH  in  other  |»arts  of  th«*  wtirld  iKmatKHi* 
and  loafiN  arr  rfi«i\nl  hv  thr  1  rrasiiriT  of  thr  So  uX\ ,  Mr  \V  l»  Sheldon,  who  nvay 
l»r  ad  Irrss4-«l  at   11  ('hand«rs  Strttt.  C'avtndisli  S<ju*r«*.  London.  \V    1 

'I  r.r  I,ofidon  SnirtN  «•»  thr  ol  Irst  of  thr  >»rrat  rnt«HiMil«  »j;u  al  vi».irtli*N  r\4r|iting  the 
Kntofj  •»!. »j»i«  al  Sh  irt\  of  I  rarit  r  \%hi»  h  was  foimdi-*!  a  Nrarrarhrr  Its  Tran«ai~t tons 
and  lV*»v  t^'dinjjs  havr  Utn  Liri;rl\  ii-v*^!  li\  AnuTi  an  rnt«inj«»Io|fist*.  and  niany  of 
thr  la'tir  v%hrn  tfavrhfiK'  ahr'nd  havr  U-rn  wrl««»fnr'!  .»t  thr  tnrt'ltn>»H  of  thr  StxietV 
andh.iM  ii»ritall\  ?  4^-n  jm.  rti  thr  um- of  thr  tnajjnitu  rnt  h^  rar>        I-   *>    IL 
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The  high  prices  and  urgent  need  of  maximimi  production  during  the 
war  stimulated  to  a  noteworthy  degree  extension  work,  both  field  work 
and  th(e  distribution  of  stiitable  literattire,  and  there  has  been  by  no 
means  an  over-development  of  this  type  of  activity.  There  has  not 
been,  imfortimately,  a  corresponding  development  in  providing  for  the 
publication  of  that  type  of  original  research  which  covers  considerable 
groimd  and  requires  somewhat  extensive  bulletins  or  reports.  There 
have  been  large  and  greatly  needed  developments  for  extended  research 
without  corresponding  opportunity  for  publication  and  as  a  consequence, 
the  results  of  many  important  investigations  are  being  held  imtil  some 
future  time.  This  is  an  unfortimate  condition  not  only  because  all 
such  data  are  tmavailable  in  large  measure  to  associated  workers  but 
on  account  of  the  reflex  action  it  is  bound  to  exert  upon  investigators, 
most  of  whom  are  far  from  well  paid  and  rightly  attach  great  importance 
to  opporttmities  for  early  publication.  A  continuance  of  this  condition 
must  inevitably  react  upon  investigation  because  only  the  most  optimis- 
tic and  idealistic  can  do  their  best  when  over-shadowed  by  the  dis- 
heartening probability  of  long  deferred  publication.  Original  work 
is  fundamental  to  progrete  along  scientific  lines  and  tmless  the  morale 
of  the  workers  is  maintained  by  adequate  provision  for  both  study  and 
publicity,  there  is  bound  to  be  more  or  less  halting  or  "marking  time," 
a  deplorable  condition  when  the  urgent  need  of  such  studies  is  recog- 
nized. There  are  splendid  groups  of  investigators  throughout  the 
country  deeply  interested  in  many  problems,  some  of  immediate  and 
others  of  less  direct  importance  and  all  making  for  unrivalled  efficiency, 
except  for  the  one  weak  point  mentioned  above.  It  is  very  largely  as 
though  we  had  a  costly  machine  splendidly  adapted  to  its  purpose  and 
nm  with  a  loose  connection  with  the  driving  wheels,  which  latter,  in 
scientific  work,  compare  somewhat  closely  with  adequate  opporttmities 
for  publication. 
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Obituary 

PROFESSOR  CHARLES  HENRY  FERNALD 

On  February  22.  Professor  Charles  Henry  Pbrnald  pasted  away  at 
his  home  in  Amherst,  Mass. 

He  ^'as  bom  March  16.  1838.  at  Mount  Desert.  Maine.  As  a  boy  he 
assisted  his  father  on  the  farm  and  when  15  years  of  age.  went  to  sea. 
spending  six  years  on  vessels  engaged  in  the  West  Indian  and  Coasting 
trade. 

He  then  entered  Maine  Wesleyan  Seminary  to  prepare  for  college, 
but  at  the  opening  of  the  Civil  War,  he  enlisted  in  the  Navy,  where  he 
served  for  three  \'ears,  retiring  with  the  rank  of  ensign. 

His  desire  for  an  education  led  him  to  continue  his  studies  while  in  the 
Nav>'  and  during  a  large  part  of  the  period,  while  the  naval  vessels  were 
on  blockade  duty,  he  pursued,  alone  and  without  assistance,  the  studies 
which  would  have  been  assigned  to  him  had  he  remained  in  school. 
This  work  was  so  thoroughly  done  that  he  was  able  at  the  close  of  his 
service,  to  pass  the  required  examination  in  Bowdoin  College,  which 
conferred  u|)on  him  the  degree  of  M.A. 

For  one  year  he  was  principal  of  the  Academy  at  Litchfield,  Maine, 
and  for  five  years  at  Houlton.  Maine. 

In  1S7I.  he  iK'came  the  first  professor  of  natural  histor>'  at  Maine 
State  C'ollevie.  nciw  rniversily  of  Maine.  During  this  |)eriod.  he  also 
stu<lie<l  in  the  .Museum  of  Comi>aralive  Z<x>logy  in  Cambridge.  Mass  . 
and  under  I^mis  AK'a'^iz  f»n  FVnikt*st»  Islan<1  He  also  traveled  exten- 
sively in  Kun>|)e.  studyinj^  insects  in  the  vancnis  museums. 

After  a  sit\ i(v  of  I.")  years,  he  resi^jne<l  to  acct*pt  the  jxwition  of 
I^)fess*»r  of  Zoology  and  Entomology  at  the  Massachusetts  Agricultural 
ColleKc.  from  which  he  retiree!  in  MHO. 

Me  was  entomolo^nst  to  the  Massachusetts  Ex|)eriment  Station  from 
1KK7  to  WHO.  also  to  the  Massachusetts  State  Boanl  of  Agriculture. 
He  was  acting'  president  of  the  t^)llege  in  l.S«Jl.  and  later  i**as  the  leader 
in  estaMishinv:  a  v:niduate  school  in  that  instituti<»n  In  WHtS  he  became 
direi'tor  of  the  ^'niduate  school  and  on  retinn^;  fn>m  active  scr\'icc.  y^'mM 
mi4df  hononirv  direitor 

|*rt»f*-svir  Feniald  was  marrie<l  in  Au^nisi  isiU  to  .Maria  E.  Smith, 
of  .Monmouth.  .\If  .  who  later  U'canu-  well  known  for  her  work  in 
rnt'tnolo^'v.  ]»iirtuailarly  on  ac<i»ur)t  of  the  puljluation  of  the  list  c)f  the 
(%HtMdiic  o!  the  world  She  was  a  ver>-  ihonni^'h  student  of  entomol- 
o>jv.  was  fanuhar  with  much  of  the  literature  on  that  subject,  and 
gavr  unstintttllv  of  her  time  and  etTort  to  assist  FVofessor  Femald  in 
building  up  a  iXjiarlment  of  Entomol«>gy  in  the  tx>llcge.  She  died  in 
OctoU-r  1 91 9 
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When  Professor  Femald  began  teaching  at  the  Massachtisetts  Agri- 
•cultural  College,  his  principal  lines  of  instruction  were  Zoology,  Phjrsiol- 
ogy,  and  many  other  subjects  which  had  no  special  relation  to  natural 
history.  He  toiled  unremittingly  to  build  up  and  develop  his  depart- 
ment and  being  especially  interested  in  insects,  gradually  succeeded  in 
developing  a  department  of  entomology  in  that  institution. 

Beginning  with  no  facilities  whatever  for  the  work,  he  succeeded  in 
securing  gradual  improvement  from  time  to  time  and  prior  to  his 
retirement  from  active  service,  was  able  to  see  a  modem,  fire-proof 
building,  constructed  and  eqtiipped  for  class-room  and  laboratory  work 
in  entomology  and  zoology,  which  will  now  be  known  as  Femald  Hall. 

His  son.  Dr.  Henry  T.  Femald,  has  been  connected  with  the  institu- 
tion for  a  nimiber  of  years,  and  on  the  retirement  of  his  father,  became 
the  head  of  the  department. 

Professor  Femald  specialized  particularly  in  Micro-Lepidoptera,  a 
group  requiring  high  technical  skill  and  imlimited  patience  to  master 
successfully.  His  published  works  on  these  insects  are  models  of  detail 
and  accuracy.  He  was  a  member  of  many  scientific  societies  and  was 
president  of  the  American  Association  of  Economic  Entomologists  in 
1896. 

While  all  these  achievements  were  notable,  perhaps  his  greatest 
success  was  as  a  teacher.  Few  men  who  had  any  desire  to  learn  or  any 
interest  in  the  subjects  which  he  taught,  could  fail  to  be  inspired  by 
him.  In  this  respect  he  was  a  master,  as  all  of  his  former  students  will 
readily  agree. 

His  kindly  interest  in  all  with  whom  he  came  in  contact,  will  never 
be  forgotten,  and  the  influences  for  good  that  he  exerted,  not  only  mark 
him  as  a  great  scientist  and  teacher,  but  as  a  truly  great  man. 

A.  F.  B. 

Reviews 

The  Coccidae,  Tables  for  the  Identification  of  the  Sub-Families,  and 

some  of  the  more  Important  Genera  and  Species  together  with 

Discussions  of  their  Anatomy  and  Life  History.    By  Alex.  D. 

MacGillivray,  pages  i-viii,  1-502,  Scarab  Co.,  Urbana,  111.,  1921. 

This  is  a  comprehensive,  mcnphological,  taxonomic  and  critical  account  with  keys 

to  the  sub-families,  tribes,  most  genera  and  a  large  number  of  species.     There  are 

also  outlines  of  the  life  history  in  the  various  groups  and  brief  discussions  of  the 

economic  status  of  the  different  forms.     The  author  has  compressed  within  the 

limits  of  a  moderate  sized  volume,  a  summation  of  practically  50  years  of  investi^- 

tion  and  study  by  numerous  entomologists  and  has  succeeded  in  producing  a  work 

indespensable  to  all  students  of  the  Coccidae  and  one  of  great  service  to  entomologists 

with  a  less  direct  interest  in  the  group,  because  it  gives  within  a  small  compass  an 

excellent  digest,  of  available  information. 
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The  work  is  an  outcome  of  15  years  of  study  and  teaching  by  the  author.  He  has 
in  this  period  developed  a  mo6t  excellent  technique  and  as  an  outcome  of  his  studies 
he  has  been  able  to  present  a  very  satisfactory  morphological  discussion  of  the  entire 
family,  the  sub-families,  and  tribes  and  throughout  the  large  and  varied  series  ci 
forms,  he  has  employed  a  nomenclature  leaving  little  to  be  desired.  The  vohsms 
is  primarily  for  the  use  of  students  and  is  somewhat  technical,  nevertheless  the  general 
discussions  of  the  distribution,  life  history  and  habits  of  the  more  important  groups 
will  be  of  interest  to  many  professional  entomologists  and  not  a  few  amateurs. 
Prof.  MacGillivray  has  produced  a  work  destined  to  take  a  worthy  place  is 
entomological  literature. 

B.  P.  P. 

Sanitary  Bntomdofy,  Botomdofy  cf  Diiaase,  Hygieoe  and  Sanita- 
ti<m,  edited  by  Wiluam  Dwight  Pierce  Boston.  Richard  G. 
Badj^r.  The  Gorham  Press,  pages  I  to  XXVI.  1  to  518, 
S8  figs..  1921. 

Tliis  is  an  exceedingly  valuable,  comprehensive,  closely  indexed  resume  of  cxtr 
knowledge  of  the  Entomology  of  I  disease.  Hygiene  and  Saniution,  which  had  iu 
inception  in  a  class  formed  in  May  19 IK  among  the  Ent<imologists  of  the  country 
for  the  purpose  of  stud>'ing  re^^ent  developments  along  this  tine.  One  need  only  to 
turn  to  the  chapter  on  "Flies  and  Lice  in  Egypt"  to  get  a  suggestion  of  the  progress 
which  has  l^een  made  in  most  dvtiiicd  countries,  though  |iresent  day  practice  is 
very  far  from  what  is  entirely  practiiable.  if  human  life  and  energy  are  worth  conserv- 
ing. 

This  l)or>k  is  rr.orc  than  a  digest  of  current  information  since  it  embodies  and  sum- 
manzrst  ihr  invr«»ttgati(m)k  and  cx|>enencr«  of  a  group  of  rx|>erts,  who  have  lieen 
giving  !i|>cctal  uttrntirm  i<i  the  vanc«!  Ime«  falling  m*ithin  the  sctjjw  of  this  volume  and 
at  the  hiiuw  linir  have  krjil  well  i.<»lc<l  in  rrganl  Ici  the  artiviiicn  of  other  wiwkers. 
The  (ItMovcry  of  ihr  jwrl  plavf«!  ^y  in<»M|uitm'^  in  ihr  (htkihrfrination  of  dtsease 
ttifiuilatn!  a  very  itmMdrrulilc  drgnt-  of  attiMiy,  thi?»  wa^  follownl  by  material 
additions  to  mir  knowUifge  of  the  diM^aM*  larrying  |M»t<nitialiHe»  trf  other  tfiexica 
and  \hv  ilimax  was  <ap)ir<l  by  the  ifn|>rfalive  denmn*!  Urr  the  tt>ntrr>l  of  insect 
carru-<l  diM*aM*»  during  the  war.  all  Mimniarixe<l  in  iKu  volune.  The  work 
emplmsiz«-s  the  1 4»sAibilitit>ik  of  |  r<»fih>  laxis  rtikulting  !r«ifn  a  kn«mlc<lge  ci|  «!tsrase 
carrying  inMit;*  an«l  inethoU  of  (tmtrolling  them  It  t^ivers.  however,  a  Iniailer 
field.  siTjtr  ihr  authors  of  the  van«Mis  i  hapters  have  rintJ^ni/ii!  the  tMMua)nlitie«  <if 
fiiftht-r  <!l\to\t-nl'^  and  ha\e  not  hei^itale<!  to  pr«-M*nt  gentTal  diMiiMium*  i4  gniu|* 
likeU  to  l>r  in))»ortant  in  this  («>nne4  tion.  the  mam  effort  in  ihi*  latter  l>rtng  to  (a^ili- 
tate  rratly  uUfititiiatKKik  and  to  outhnr  the  biology.  In  adilition  tc»  ettmiic«l 
<liiMtisMofii»  iif  n:«»M)uit«>rs,  hotjsr  fl»«-s  and  blow  thc%,  t\va%  and  lue,  we  tinil  a  m«»t 
vahial  i<  at««rtint  o|  the  r«laliott  of  ins«n  ts  to  the  {tarasitii  worn  s  (4  vertelTatek.  an 
exirlUni  Min-.rf.<r\  of  ihr  X\\h-s  of  tnjiirv  and  Itfr  history  of  th«»se  flie^  |*roluiing 
n'xia*!-*.  Mifiirn^hal  t  tirn«l<t|  ut<«Kint»of  thr  !»l<ii»  I  sti*  kin^  the*  ¥Mth  relation  to  lioth 
life  historir^  and  •hs<aM-s  «nil  «livMft.ittonH  uj  «»n  n^kuMth*-^  ami  the  <lisra%es 
whi.  J.  n  uv  fr  ihs.s«tnmal«-^l  b\  th<v  |»rst.H  of  the  honu-,  a  sumn.ary  of  the  rrUlKHi 
el»^llfJ^•  *<t^<-«"n  n.il<-^  and  tuks  and  \ari«rtis  diM*aM-s.  a»v«Kints  «»f  aniii  «1  |ie«tft  and 
metK«»l  «.f  ««»rjtrol  nn  I  .iih.  furtn  and  rani^v  and  a  by  no  fiu*ans  unin^)xirtanl  feature, 
nan  r!\  .t  tv^mtv  f<»<ir  js^^m  lat*iiUtion  of  disras4i^  and  inset  t  tranikintMaon.  The 
e«lLaii>!i\r  ind*-*  and  the  %k<  11  sel««ie«l  l»ibliographu*«  make  pMMblr  e«»y  reference  to 
original  k^junrs  uf  infumiatKin. 
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This  volume,  the  product  of  ten  experts  in  their  respective  lines  should  be  in  the 
Iibrar>*  of  every  economic  Entomologist.and  will  be  found  an  almost  invaluable 
addition  to  Medical  Libraries  not  only  in  this  country  but  throughout  the  world. 

E.  P.  F. 


Current  Notes 

Dr.  Clarence  H.  Kennedy  has  been  appointed  instructor  in  entomology  at  the 
University  of  Tennessee. 

Miss  Florence  Defiel  has  recently  been  appointed  instructor  in  entomology  at  the 
Univeristy  of  Minnesota. 

Professor  Herbert  Osbom  of  the  Ohio  State  University,  planned  to  spend  most 
of  the  winter  in  Florida. 

Mr.  Otis  Wade,  assistant  professor  of  entomology  at  the  Oklahoma  College  and 
Station,  resigned  September  30,  1920. 

Dr.  L.  O.  Howard  addressed  the  Washington  Academy  of  Sciences,  February  17, 
on  "How  the  Government  is  Fighting  Insects." 

Mr.  G.  H.  Gale,  extension  apiculturist  of  the  Bureau  of  Entomology,  has  accepted 
a  position  with  Dadant  and  Sons,  Hamilton,  111. 

Mr.  C.  S.  Rude  has  been  appointed  assistant  entomologist  at  the  Texas  Station  in 
foul  brood  inspection,  vice  W.  E.  Jackson  resigned. 

The  Kansas  State  Beekeepers'  Association  held  its  20th  annual  meeting  at  the 
Chamber  of  Commerce,  Topeka,  Kan . ,  February  4  and  5, 1921. 

The  32d  annual  meeting  of  the  California  State  Beekeepers'  Association  was 
held  at  Oakland,  Calif.,  March  2-5.     There  was  a  large  attendance. 

The  West  Virginia  Beekeepers'  Association  held  a  meeting  at  Charleston, 
W.  Va.,  March  25-26,  and  Mr.  George  S.  Demuth  was  expected  to  attend. 

Doctor  F.  E.  Lutz,  former  curator  of  invertebrates,  has  recently  been  made 
ciu^tor  of  entomology  in  the  American  Museum  of  Natural  History,  New  York  City. 

Mr.  Dwight  M.  DeLong,  Scientific  Assistant,  Bureau  of  Plant  Industry,  Harris- 
burg,  Pa.,  left  about  the  middle  of  March  for  a  month's  collecting  in  the  Florida 
Everglades. 

Mr.  Herbert  F.  Schwarz  has  been  appointed  research  associate  in  entomology  in 
the  American  Museum  of  Natural  History,  New  York  City,  and  will  work  in  the 
Hymenoptcra. 

Doctor  A.  E.  Cameron,  Entomological  Branch,  Canadian  Department  of  Agri- 
culture, resigned  October  1,  1920,  to  accept  the  professorship  of  zoology  at  the  Uni- 
versity of  Saskatchewan. 

Mr.  I.  M.  Hawley  has  accepted,  effective  July  1,  the  professorship  of  zoology  and 
entomology  in  the  Utah  Agricultural  Colbge  and  the  position  of  entomologist  of 
the  Agricultural  Experiment  Station. 

According  to  Science,  the  department  of  biology  of  McDonald  College,  has  been 
divided  into  two  departments;  botany,  and  entomology  and  zoology.  The  latter 
is  in  charge  of  Professor  William  Ix)chhcad. 

Mir.  Arthur  Gibson,  Dominion  Entomologist,  Ottawa,  Canada,  has  recently  been 
appointed  a  member  of  the  Advisory  Board  on  Wild  Life  Protection,  as  a  representa- 
tive of  the  Canadian  Department  of  Agriculture. 
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Nfr.  C.  B.  Smith,  Bureau  of  BntomoloKy,  United  States  I>cpartnicnt  oC  Agricul* 
turr,  stationed  at  Baton  Rouge  and  cooperating  with  the  Unsvenity,  it  oarryinf 
on  research  work  with  truck  crop  insects. 

In  a  course  of  kctures  given  at  Bl  Paso,  Texas,  under  the  auspices  of  the  Sooth- 
western  Division  of  the  American  Association  for  the  Advancement  of  Sdenoe,  the 
Kubjcct  for  Kfarch  1  was  "Alien  Insect  Bnemies,*'  by  Benjamin  Drudcermaur. 

A(tx>rding  to  Scimce,  Mr.  Lk>yd  R.  Watson,  assistant  in  apiculture,  U.  S.  Burrait 
rif  Bntomology,  has  resigned  to  accept  the  fiosition  of  apictilturist  in  the  I>ivinufi 
of  Bntomok)gy  of  the  Texas  Agricultural  Bxperiment  Station  f»r#  H.  B.  Parks* 
resigned. 

Recent  appointments  in  the  Bureau  of  Entomology  have  been  announoed  as 
foUows:  D.  B.  Mackie,  Cal.  I)ei>t.  Agr.,  collaborator:  Elmer  Johnaon,  temporarily 
transferred  from  Bureau  of  Ihiblic  Roads:  C.  P.  IXmcette,  Mass.  Agr.  CcXL,  Doyle*, 
town.  Pa. 

According  to  Rxperimrmi  Siciton  Rnard,  Professor  J.  G.  Griflith,  head  of  the  depart- 
ment of  biology  at  the  New  Mexico  College,  and  Station  entoroobgist,  rcsigpeJ 
Augitft  20,  1U20,  to  accept  a  position  in  the  Pasadena,  Cal.,  High  School,  and  was 
succeeded  by  Doctor  Robert  Middlebrook. 

Doctor  E.  M.  Walker,  University  of  Toronto,  for  cle\'en  years  editor  of  C^n^mm 
Rntamoloiist,  retired  as  editor  January  1st,  1921,  and  is  succeeded  by  Doctor  J. 
Mi'DunncHigh,  Entomological  Branch,  DcfMirtment  of  Agriculture,  Ottawa,  Canada, 

t«i  whom  inantukTipts  for  imblication  shoukl  l>c  sent, 

Thr  Maiiu*  Stall*  BiH'krr|im»'  .XhMxnaticm  was  organixctl  at  Aul»um,  Me.,  on 
Ft  )»nuiry  l.'i.  I^.  W.  I^ongfrlkm-.  Halkiwell.  wa.s  el(x*ted  |*reiaflmt,  and  P.  L.  Mason, 
.MccJianit*  FalU.  MiTrlary.  The  fir»l  annual  meeting  wa*  held  Maivh  311,  at  Orooa, 
1)<K  tor  E.  F.  Phillips  v^as  sihiduUtl  as  otie  t>f  the  s|K*akers. 

.Mr.  W.  K.  .\niliTvMi,  Stale  Kiilofnol«»jpst,  i%  rmployetl  by  the  l>epartnient  ci 
\^T\*  tiltiiH'  atxl  Initnt^ralKin  of  ihr  State  of  I^Hiistana  and  has  immediate  charge  of 
all  ihf  Statc'%  rt'iciiLitory  work  rtlatin^  to  ntirvTy  >lock,  the  pink  bolltiorm,  citru« 
catikrr,  an«l  othtT  in>«-\ts  ami  di!W-a?*r^  attacking  ailtivated  iTOpt. 

Tlir  f»»llMwm)»  .i{'|MMnttiif*titN  havr  Iw^n  .ituioiin*-*-*!  in  the  Knt(Mno|oi;ual  Bramh, 
(\irMilian  1  K  {wirtnii  lit  of  .\j»rit  iiltiirr:  K.  P.  I>«mat,  InHixftiM-,  bnmn  tail  fnoth 
H'»rlv.  \««\.t  S*'»tja.  tiiUM-rt  (larluk.  t«tn|»»irary  ttini">r  »f»tofnii|o|»i'*i.  Vinelan*!.  Chit  . 
I)«-*i»T  I*  t'  ('rai>;lM-.n!.  I)iviM«»n  of  F«»r»*st  Ins«xt>,  Otta^.i.  Mivs  Agnen  llraly. 
liTvpfaf.    t  l«Tk   •t«fi€i^jraph»T,  VrnUMi,  H.  C\ 

T!.»  f«.I!'»\%tT.*,  traii'ftf.  in  tlir  Htinau  of  Knli»nioli>uy  have  l»rm  announiYd: 
I'iri  .•  ^tn;T!.'»f .^.  .\l^.»i:.'.ra.  (\»1  .  to  \Vushinj;ton.  D  (V;  (»rt>ri:r  H.  Bradk-y.  .Mound, 
l-»  .  trini-'faf.!.  ••■»  I*f!»ral  H«rrtuniltiiral  Htianl.  A  J.  Aikerman.  Benlonville, 
Ark  .  to  Culif.--  .1  ('  II.  AMrn.  \VallinKf«'t»l.  C^H»n  .  t.>  F.^t  Valk*y.  Ga..  .M.  T- 
Vi.M"^»  am!  k-  *-:•-  I.   S.iul.  Irmj-irurilv  to  th*-  F«<!i-ral  H*xtuulttirul  Board. 

Mr  Vukjx^^  \  \V«'!.ott,  f..nn»rlv  of  t!i«  V  S.  Huriau  «»f  Knt«»tn»»l«igy  and  Burrau 
of  Plant  Ir.i!'.i'*r'.  ••;  Imi-.^;  thr  |-«».-.iM«  rrla?i-»n  «'f  it>M-\  t<  to  thr  tran^mt'kMun  vl 
nwy^atc  tii-^-ajM  •  i  'i/.-r  <  anr,  at)«l  ir.otr  r« '•!»!!)  rntofnol<i^i>t  of  the  E»taci«jn  .\gTt>- 
titirrara,  H.iin.i.  S.i';*'»  M<»fmnj;«»,  Htpuhhra  IliKtunK-sina.  has  irvcreil  all  amnrction 
with  the  lalli-r  ln^tlltltl'tfl  and  i»  now  t-t)toni«ik)gi^l  at  thr  In»uUr  Ex{KTtment  Sta- 
tion, kto  IVdroA.  Porto  Ktco.     His  addreu  i»  Boi  12H1.  San  Juan,  Porto  Rico. 
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At  the  13th  annual  meeting  of  the  Quebec  Society  for  the  Protection  of  Plants 
held  at  MacI>onald  College,  Quebec,  the  following  addresses  or  papers  were  presented 
by  members  of  the  Branch  staff:  **The  Organization  of  the  Entomological  Branch," 
Mr.  A.  Gibson;  "The  Discovery  of  the  European  Com  Borer,"  L.  S.  McLaine; 
"Spraying  versus  Dusting,"  C.  E.  Petch  ;  "Chemical  investigations  of  Sprays," 
A.  Kelsall.  Mr.  H.  G.  Crawford,  of  the  Division  of  Field  Crop  and  Garden  Insects, 
also  attended  the  meetings. 

The  following  additions  to  the  staff  of  the  Japanese  Beetle  Laboratory  at  Riverton, 
New  Jersey,  have  recently  been  made:  R.  W.  Kelley,  formerly  entomologist  for 
the  Sherwin-Williams  Company;  A.  S.  Mallorey,  from  Rutgers  College;  L.  B.  Smith, 
tormerly  of  the  Virginia  Truck  Experiment  Station  at  Norfolk,  Va. ;  T.  H.  Prison, 
of  the  University  of  Illinois.  Doctor  William  Moore  of  the  University  of  Minnesota 
will  also  carry  on  special  work  at  the  laboratory  this  season,  having  obtained  six 
months*  leave  of  absence  from  the  University. 

It  was  announced  some  time  ago  that  Mr.  T.  H.  Jones  had  been  appointed  State 
Entomologist  of  Louisiana.  This  was  an  error.  At  the  Louisana  State  University 
and  Agricultural  and  Mechanical  College,  Mr.  O.  W.  Rosewall,  Associate  Professor 
of  Entomology,  teaches  this  subject,  while  Messrs.  T.  H.  Jones  and  W.  G.  Bradley, 
Entomologist  and  Assistant  Entomologist  respectively,  of  the  Agricultural  Experi- 
ment Stations  are  engaged  in  research  work,  more  particularly  with  insects  injurious 
to  com  and  live  stock.  Mr.  E.  C.  Davis  is  Apiculturist  of  the  Extension  Division 
of  the  University. 

The  work  of  Mr.  C.  L.  Maria tt  as  Chairman  of  the  Federal  Horticultural  Board 
has  necessitated  his  relinquishment  of  the  direction  of  Tropical  and  Subtropical 
Fruit  Insect  Investigations,  and  Doctor  Howard  has  combined  this  branch  with  the 
office  of  Deciduous  Fruit  Insect  Investigations.  Mr.  Marlatt  will,  however,  maintain 
active  co-operation  in  certain  projects,  as  Mediterranean  fruit  fly  investigations,  the 
work  under  way  in  the  Canal  Zone,  systematic  work  with  Coccidae,  and  investiga- 
tions of  insects  injurious  to  greenhouses,  on  account  of  the  intimate  relation  of  this 
work  with  certain  quarantine  and  other  work  of  the  Board. 

A  conference  of  Hessian  fly  men  of  the  branch  of  Cereal  and  Forage  Insect  Investi- 
gations, Bureau  of  Entomology,  was  held  at  the  entomological  fleld  station  at  West 
Lafayette,  Ind.,  on  January  3.  The  persons  attending  this  meeting  were:  W.  R. 
Walton,  W.  H.  Larrimer,  A.  F.  Satterthwait,  J.  R.  Horton,  C.  K.  Fisher,  R.  A. 
Blanchard,  H.  R.  Painter,  G.  B.  Pearson,  W.  B.  Cartwright,  G.  G.  Ainslie,  P.  R. 
Myers,  and  C.  C.  Hill.  It  was  the  unanimous  opinion  of  those  present  that  the 
conference  resulted  in  great  benefit  to  the  Hessian  fly  investigations,  and  the  hope 
was  expressed  that  similar  meetings  might  be  held  from  year  to  year. 

At  the  request  of  the  Navy  Department,  arrangements  have  been  perfected  for 
the  periodic  inspection  of  food  commodities  stored  at  the  Naval  Supply  Base,  South 
Brookljm,  N.  Y.  Doctor  E.  A.  Back  and  Perez  Simmons  of  the  Bureau  of  Entomol- 
ogy recently  spent  two  days  in  Brooklyn  going  over  the  situation.  The  accidental 
infestation  of  supplies  of  brown  sugar  by  cadelle  larvae  and  infestation  of  fur-lined 
boots,  coats,  and  other  clothing  by  clothes  moths  were  the  interesting  features  of  the 
inspection.  In  the  clothing  department  there  was  located  a  badly  damaged  lot  of 
submarine  boots  and  aviator  helmets  and  chin  protectors  from  which  adult  clothes 
moths  were  spreading,  infesting  the  entire  establishment. 

The  official  entomologists  of  Ohio,  Indiana,  Illinois  and  Missouri  met  at  Lafayette, 
Indiana,  March  15-16,  to  discuss  problems  in  their  respective  states,  to  plan  the 
season's  work  and  to  handle  results  in  such  a  way  as  to  make  them  comparable. 
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Such  inii>ortant  jirohlcms  as  the  Hi-ssian  fly.  chinch  IniR,  joint- worm,  codlinjc  moth. 
(M^ch  tree  borer,  potato  leaf  hopi>cr,  oit-worms,  etc..  were  thoroughly  tiisA.'UMr*!. 
ThoM?  iiresent  included  S.  A.  Forbes  and  W.  P.  Flint,  of  Illinois:  H.  A.  Gauard  and 
T.  H.  Parks,  of  Ohio;  L.  Hascman,  of  Missouri:  W.  H.  I^rrimer,  H.  R.  I*ainirr,  and 
G.  B.  Pearson,  of  the  U.  S.  Bureau;  and  F.  N.  Wallace.  If.  F.  Dictx.  j.  Troop,  \V.  A. 
Price,  and  J.  J.  Davis,  of  In  liana.  It  is  planned  to  make  this  conference  an  annual 
e\'ent. 

Doctor  T.  E.  Snyder,  Bureau  of  Bntomolog:>',  left  Washington  on  January  16  for 
New  York  where  a  consultation  with  engineers  of  the  American  Telqihone  and 
Telegraph  Company  was  held  on  January  17,  in  regard  to  control  experimenU  to  be 
conducted  against  the  cabl*  borer  {Scohkia  detlivis  Lee.).  A  manuscript  is  bctnc 
prepared  by  members  of  the  branch  of  forest  entomology  on  this  insect  and  the 
results  oC  experiments  to  date.  January  18  to  24  was  sfient  by  Doctor  Snyder  at 
the  Museum  of  Comparative  Zoology  doing  systematic  work  on  exotic  termttOK 
partictUarly  new  Central  American  species.  Some  time  was  spent  with  Doctor 
C.  B.  Thompson  at  Wellesley  College  working  on  the  biology  and  morphokify  of 
Nearctic  tcrmitea. 

Mr.  B.  H.  Strickland  of  the  Entomological  Branch,  Canadian  Department  oi 
Agriculture,  returned  to  Ottawa  on  February  4lh  from  England,  where  he  visited 
the  British  Museum,  the  IJverpool  School  of  Trofiical  Medicine,  and  Krverml  docks 
and  grain  warehouses  in  connection  with  an  inquir>'  regarding  acarid  infcvtutaon  ci 
Canadian  wheat.  Though  mites  are  rarely  found  in  grain  while  it  is  in  storage  in 
Canada,  they  were  found  in  oonsideralile  numbers  in  (larcels  that  had  bcm  heki  for 
some  months  in  English  warehouses.  This  inquiry  followed  arrangements  which 
had  been  made  with  IHt>fessor  R.  Newstead,  of  Livenxjul.  and  Doctor  J.  F.  Btrchard* 
of  Winnii>cg,  for  a  coojHTativc  investigation  on  the  )»U!»ci^»tilii!ity  of  Canadian  wheat 
to  infc^tutioti  by  miles. 

Thf  M-tiii  annual  inretinn  of  ihe  Nova  S*<»iia  Kntnn  olo^^ua!  SM-i«'tv  ^m%  held  in 
Hahfax  on  Feliruary  IHh.  In  \\\c  abM-ntf  of  \hv  Krvnlrni,  iVofffetiir  Hnitain.  of 
Truro,  \hv  Vm-  iVrsKlriit.  Mr.  J.  D.  ritttnll,  of  l'*rr<I«ri»  ton.  (Ktttpie<i  ihr  iliair 
In  a«!<lilion  to  Mr.  'r«>lhiU.  Mi-vNrs.  .Sandt-fs,  IhwlirjK*  an«!  (•illi.itt.  t»f  Antui|M»h».  an«l 
Ktiiu»n  arnl  Dtislan.  of  Froli  ru  ton,  w»r»-  |»r«Mtit  '\\\v  following  |  ai»**n»  wrre 
prtMf»ic*«l  l»y  fiuinUTs  of  iht-  liranth:  "Our  .\rMni.  SiippK,"  G.  K.  Sandrft, 
"Fun>;ou^  DiMMMTk  as  I'^ii  tors  in  ihi  Natural  C%intr«>l  of  IriMit?.,"  A.  <»  lHi*tan. 
'"Vhv  KurojK-.in  Corn  li«»rtr."  \V.  N  K»<n.i!».  '  1  li«-  Hrowtj  l.ul  Moth."  V  <*.r»ilhull. 
"R.  ^ult^  from  SpraMfiK  »n  lirjO."  V.  H.  IhirluiK'.  I«»  on!»r  tl..»l  ihr  S«u*\  nav 
intlii'li  as  HMtnU*r.  rrM'l«nts  in  all  tlu-  inarititnt  [•r«»\in«%.  i?  fu»?nr  Ha«»  t  liaf>u«"»l  l«» 
tlu-  "A.  .iJj.ifi  l*nt<rfn«il.»j;i*  al  S««ut\." 

'X\,v  iWflfth  .iunu.il  fiintin^j  of  ilu'  Uriti^h  (\»lufr!-M  ICiitotn«.l»>^.  al  S«Kirt\  »a* 
h«l.l  m  VafuiKiVf-r  ou  p«}.ruar\  Vlxh,  VX1\  Mr  R  ('  IM  h«  rn«-  wan  rr  rk'*  trt! 
\'\*  I'r.  j.lrtit  f'»f  thi  Iriti-ri«»r  .It  ,tn.  !.  arn!  Mr  \V  I  >..v\m  .  ILin  S«'tT«lar\  rrt^^iirrf. 
Tlu  f«.nM\%m>j  i».»{Hf  •.  \%rrr  pr«  M-Tjti^l  l»y  olli*  t  r%of  \\u  Hr.iru  h  "A  Rr\  uw  t»f  Kti>fi<tfti- 
|.  r*tit'»rr,«»l.»|j\  lu  II  (*.'*  R  <'  Irtlwrnr.  'Noti-.on  thr  r.rifta  an)  Fl«»ra  of  Ml 
M.I-*.4r;.'  R  ('•!.  n  !i  rsruii^j  '  \..ti  s  .iti /|  muriw  Jr«i»f.j/u  .in!  tin  llolK  Hu.l  Moth." 
\V  iKmti.  ..  "r.^tst  In-4% !  (  oftiitiou,.'"  I  ►r  J  M  S«ami  .  "Not*-^  on  ihr  Satin 
M<.!»..  ■  K  (;U  t5.!tnnniK'.  '  ( *o!l«^  lin>;  IMa»«-»in  north. rfi  II  ( '  ."  \V  H  .\nd<T'-»n 
Mr  H'.i'  W.  !I  j^aM  a  'aVk  ors  '  1  h..-  M,  o!.»^j|.al  I  )i-.'r:*.u!;'.r,  ,,f  mit?  ,•  I  h-thoj.ti-ra  frofti  ihr 
(  hi!.«»'iri  it  .tn<  t."  aij'i  Mr  W  II  \.\\\v  oft  It;.<'t,  lin|-»ft*^l  fr«>n.  tlu-  i  >n«-n! 
'I  hf  follimitvjj  rnii*»i5ol«*i;i-»i-.  v%«-rt  alM>  |ir«"%tni  at  ihr  intrttn^'»  Mc^^%  Ruhnian. 
VcfiaMc*.  HUikmurr,  Cutkk*,  and  I>ay. 
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Presidbnt  Wilmon  Newell:    The  first  paper  is  by  C.  H.  Hadley. 

THE  STATUS  OF  THE  WORK  AGAINST  THE  JAPANESE  BEETLE^ 

By  C.  H.  Hadley.  Riverton,  N.  J, 

A  year  ago,  a  paper^  was  presented  at  the  meeting  of  this  association, 
which  gave  a  history  of  the  Japanese  beetle'  in  this  country  from  the 
time  of  its  discovery  up  to  that  time,  as  well  as  a  general  statement  of 
the  several  phases  of  the  problem.  During  the  past  season,  the  plan 
presented  at  that  time  has  been  followed  rather  closely. 

In  the  paper  now  presented,  it  is  intended  to  discuss  the  present 
status  of  the  work  against  the  Japanese  beetle,  with  particular  reference 
to  the  lines  of  work  to  be  followed. 

Organization 

The  project  is  financed  by  the  Bureau  of  Entomolog}'^  of  the  United 
States  Department  of  Agriculture,  in  cooperation  with  the  Departments 
of  Agriculture  of  the  States  of  New  Jersey  and  Pennsylvania.    Dr. 


■Published  by  permission  of  the  Secretary  of  Agriculture.  U.  S.  D.  A.,  and  N. 
D.A. 
*Davis,  J.  J..  Jour,  of  Econ.  Ent..  Vol.  13,  (1920)  No.  2.  pp.  185-194. 
^PopiUia  japonica  Newm. 
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A.  L.  Quasntance,  Dr.  J.  T.  Headlee,  and  ProL  J.  G.  SandeiBi 
lively  fepP688nting  tho  oooperattng  agencios,  fonn  an  advitocy  conunittM 
for  the  project  as  a  wbole,  the  admintatration  of  wfakh  has  been  awjgnwl 
to  the  writer.  PMmanent  headquarten  in  the  fonn  of  an  office*  labom- 
tory  and  storehoute  aro  maintained  at  RivertoOt  N.  J.»  in  the  heart  of 
the  infested  territory. 

The  work  has  recratly  been  reorganiaedaloaccsrtain  definite  fines,  as 
follows:  Quarantine  enfaixxment,  insectiddal  inveetigatioos,  paiadte 
investigations,  bionomical  investigations  and  control  operations. 

QUAaANTINB  ENFOKCBllBlfT 

Ther»  now  exist  thxee  quaxmnttne  orders  against  the  Japanese  beetle, 
quarantine  No.  48  of  the  Federal  Horticultunl  Board,  restricting  inter- 
state movement  of  products*  and  quarantines  imposed  by  the  states 
of  New  Jersey  and  Pennsylvania,  restricting  intra-state  movement  of 
products  within  those  states  respectively.  The  necessary  authority  far 
nforcing  the  local  quarantines  has  been  delegated  to  the  Pedsnl 
authorities.  The  quarantine  enforcement  work  is  in  diaige  of  Mr. 
C.  W.  Stockwi  M.  and  since  a  paper  on  this  subject  will  be  presented  dur- 
ing the  session,  it  is  not  necessary  to  discuss  it  further  now. 

Inskcticidal  Invbstigations 

The  investigations  having  to  do  with  development  of  insecticides  far 
this  insect  are  hein^  carriod  on  by  .Mr.  B.  R.  Ixsach  and  his  assodatea. 
Thttsc  investiKations  arc  beinj;  (lcvelo[)e<l  alon^  the  foUo^'inf;  lines: 

(I)  To  p*'rft\l  (III  arwuiiiil  htstritiiuh'  uhuh  xvili  he  a  saiis factory 
kiUi9t^  luynt  .As  statcr<l  in  the  [MifRT  rufemHl  to  previously.'  the  Stan* 
dani  arseiiii^ls  ordirumlv  use<I  a^iiist  leaf-eating  insects  act  as  repel* 
lants  rather  than  ns  killinK  aKcnUi  in  the  case  of  the  Japanese  beetk. 
Suhsianluil  pnvrevs  has  Ix-en  tnade  in  the  develojmient  of  an  arsenical 
suilaMi*  f<»r  the-  i)iinx»si*.  an«l  further  extensive  work  has  Inxn  planned 
al*'nv  tins  \i:ir  VnT  this  j»un»ose,  a  fairly  complete  field  chemical 
Ia^MiraN»r".  has  U-cn  r<|uij)iMMl. 

r2'  /.»  i/itMt  tfirtit<t^i\  nf  /fiM/nii:  htill,\i  t\irlh  tPt/tsU'd  tnth  Japanese 
hr^ti  ifii't  Thf  (|iuininlinr  n'>:iilali«»ns  prohibit  the  shipment  of 
luirM-r.  sl«»rk  n<iiiiriTu:  simI  an  nine  I  thf  r«»<»ts  i  luring;  shipment,  except 
whtn*  Mu!i  stiK'k  ami  sml  is  kn««\vii  to  In*  free  of  infestation.     Such 

•I»:.M..  J    J  .  VJJ) 
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pbmts  as  evergreens  and  azaleas,  can  only  be  shipped  in  this  manner. 
It  is  obviously  impractical  to  eammine  such  shipments  for  soil-inhabiting 
insects  with  any  degree  of  accuracy,  without  first  removing  the  soil, 
a  practice  which  would  be  injurious  if  not  fatal  to  the  plant.  An 
extensive  series  of  dipping  tests  is  in  progress  to  develop  if  possible  a 
method  of  treating  such  plants  for  grubs  without  injury  to  the  plants. 

In  dealing  with  large  shippers  of  the  kind  of  stodc  just  mentioned, 
any  dipping  method  of  treatment  would  involve  so  mudi  labor  and  loss 
of  time  as  to  make  such  methods  impractical  on  a  large  scale.  An 
investigation  has  been  commenced  to  determine  the  effect  of  vacuum  and 
pressure  on  grubs  and  plants  with  soil  about  the  roots.  A  large  experi- 
mental  outfit  has  been  acquired,  capable  of  an  experimental  range  up  to 
28  inches  of  vacuum  and  200  lbs.  pressure.  In  general,  tests  will  be 
planned  to  determine  the  mechanical  effects  of  vacuum  and  pressure  on 
the  grub,  the  effect  of  toxic  solutions  on  the  grub  in  the  soil  tmder 
vacuum  *and  pressure,  and  the  effect  of  insoluble  gases  on  the  grub  in 
the  soil  tmder  vacuum  and  pressure. 

(3)  InvesHgaHons  to  find  materials  suitable  for  killing  grubs  in  the 
field.  The  field  cyaniding  work  carried  on  as  part  of  the  control  work 
during  the  past  two  seasons  has  been  expensive,  and  this  method  is 
haxxlly  practical  for  the  owner  of  infested  territory  to  adopt.  A  series 
of  experiments  are  now  in  operation,  to  endeavor  to  find  a  material 
less  expensive  than  sodiimi  cyanide  suitable  for  this  purpose,  and  to 
devise  a  more  satisfactory  method  of  applying  such  materials  in  the 
field. 

Parasite  Investigations 

Mr.  C.  P.  Clausen  is  in  charge  of  the  parasite  investigations  in  Japan, 
and  although  he  has  been  there  less  than  a  year,  has  made  substantial 
progress.  At  Riverton,  a  comprehensive  investigation  of  the  parasite 
situation  in  the  infested  districts  of  New  Jersey  and  Pennsylvania  is 
now  being  inaugurated.  A  detailed  study  will  be  made  of  possible 
native  parasites  or  predators  attacking  the  Japansee  beetle  in  any  of  its 
stages,  and  arrangements  have  been  made  to  bring  to  Riverton  from 
other  parts  of  this  country  certain  parasites  known  to  attack  white 
grubs  of  the  same  relative  size  as  the  grub  of  Popilha  japonica. 

In  view  of  the  heavy  mortality  incident  to  the  shipment  of  living 
insects  from  a  country  as  distant  as  Japan,  it  seems  far  more  practical 
to  attempt  large  scale  rearing  for  colonizing  here  at  the  laboratory, 
rather  than  to  depend  entirely  on  material  coming  from  Japan  for 
colonizing  purposes.     Mr.  Clausen  is  now  in  a  position  to  ship  material 
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in  ftMy  large  quantities  this  coming  season  from  Japan,  and  eateiiaiTe 
tearing  work  will  be  undertaken  at  Rivertcm  with  this  material. 

BioNOMicAL  Investigations 

A  preliminary  life  history  study  of  the  insect  has  already  been  made 
and  r^x>rted  on,*  but  experience  has  already  indicated  the  need  of  a 
more  exhaustive  bionomical  investigation  of  the  insect.  It  is  natoiml 
to  suppose  that  an  insect  such  as  the  Japanese  beetle  may  accommodate 
its  habits  more  or  less  to  its  environment,  and  that  as  it  spreads,  the 
rate  and  direction  of  the  spread  will  be  influenced  by  environmental 
conditions .  Consequently  a  more  detailed  investigation  of  the  bionomics 
of  P.  japanica  has  been  commenced,  taking  up  its  life  history,  seasonal 
histor>%  habits  of  flight,  feeding,  and  reproduction,  present  and  probaUe 
future  status  as  a  pest  of  our  principal  crops,  factors  influencing  or  hrost- 
ing  its  geographical  or  climatic  range,  etc.  • 

Investigations  are  also  being  conducted  to  determine  the  effectivcnei 
of  cultiuul  methods  against  the  insect.  Farm  practices  now  in  vogue  in 
this  vicinity  have  (ailed  to  reduce  infestation  to  any  appreciable 
extent,  and  cultural  practices  commonly  recommended  have  so  far 
apparently  had  little  influence  on  the  relative  abundance  o(  the  inaect. 

Control  Opbrations 

Durinj:  the  fwist  season  a  strenuous  effort  was  made  to  maintain  a 
"barritT  l)and",  as  (iescribc<l  in  the  i)af)cT  nientionwl  earlier.*  Without 
givinf^  a  (letailed  discussion  nf  the  summer's  work  unth  the  barrier  band, 
itis  enough  tn  siiy  that  while  inno  ciLsedici  the  \ieei\e  suci^ce*!  in  actually 
working'  through  the  l)and  by  its  own  efforts  alone,  it  has  s[)read  to  such 
an  extent,  ihnnigh  artificial  agencies,  as  to  moke  further  band  work 
impractical,  within  a  reasonable  cost.  Therefore  this  phase  of  the 
oonln>l  work  will  be  dropjKxi. 

Roadside  spraying  with  a  refwllcnt  will  \ic  continuecl  along  the  main 
roads  ninninv;  through  the  infested  terrilor> .  Such  cleanup  work  will 
be  continued  as  ma>  In?  necessar>'  to  remove  heavy  growth  whidi 
wouM  hinder  the  spra\  m^  work,  and  to  ktvj)  the  main  roadsides  as  dean 
as  jxKsil)le.  in  order  to  minunize  to  the  greatest  possible  extent  the  fur- 
ther Sf)read  of  the  insc*<-t  during  its  season  of  flight,  through  the  agenc>* 
of  fiossing  vehicles,  jietlestrians.  an<l  oUien%*ise. 

»I>avi\.  J    J  .  N    J    I >rjiartmrT)i  o(  AKriculiiirr  (VcuUir.  JO.  1090. 
*l>A\u.  J   J  .  Iirji 
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In  the  spraying  work,  a  strong  repellent  will  be  used,  with  which  the 
vegetation  will  be  kept  coated  throughout  the  beetle  season.  For 
practical  results,  it  is  essential  that  the  roadside  vegetation  along  the 
main  traveled  roads  throughout  the  infested  territory  be  kept  in  a 
condition  as  little  attractive  to  the  beetle  as  possible,  so  as  to  c^er  the 
least  favorable  conditions  for  the  insects  to  feed  and  congregate  there. 

In  connection  with  the  insectiddal  investigations,  large  scale  spra3ring 
experiments  will  be  undertaken  dtuing  the  coming  season,  for  the  final 
testing  of  killing  agents  against  the  beetles,  in  anticipation  of  renewed 
control  spraying  another  season,  if  the  materials  tested  react  favorably' 

Summary 

For  the  past  two  seasons,  greatest  emphasis  has  been  placed  on  eradi- 
cation or  control  of  this  insect.  The  work  has  now  been  reorganized 
more  particularly  along  an  experimental  basis,  looking  forward  to  the 
time  when  active  control  work  can  again  be  tmdertaken  on  a  compre- 
hensive scale,  with  some  assurance  of  reasonable  success.  In  addition 
to  the  experimental  work,  parasite  importation,  breeding  and  dissemina- 
tion will  be  pushed  vigorously,  to  hasten  the  day  when  the  parasites 
and  predaceous  enemies  of  the  beetle  may  become  an  important  factor 
in  keeping  the  pest  within  reasonable  bounds  and  comparable  with  other 
native  pests.  Meanwhile  quarantines  will  be  enforced  as  efficiently 
as  possible,  along  with  other  restrictive  measures,  in  an  effort  to  delay 
and  hinder  the  spread  of  the  insect. 


PRBsmsNT  WiLMON  Newell:    The  next  paper  is 
THE  SPREADING  OF  SPRATS 
By  William  Moorb,  Si.  Paul,  Minn, 
(Withdrawn    for    publication    elsewhere) 

Mr.  C.  L.  Metcalp:  I  would  like  to  ask  how  to  measure  the  sur- 
face tension  which  is  so  important  in  this  sort  of  work. 

Mr.  William  Moorb:  It  is  hardly  worth  while  to  measure  the 
surface  tension  of  the  liquid,  since  the  interfacial  tension  comes  into 
play.  I  have  not  given  any  figures  of  the  interfacial  tension  because 
it  has  not  been  possible  to  measure  the  interfacial  tension  of  the  leaf 
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and  tpray.  Par  turfaoe  tension  I  me  the  drop-weight  method,  bMod 
tQxm  the  weight  of  a  certain  number  of  drops.  A  definite  vohme  of 
a  standard  Uquid  of  known  surface  tension  is  run  through  the  appara- 
tus and  the  number  of  drops  determined.  This  number  is  compared 
with  the  number  of  drops  of  the  unknown  liquid  when  the  surface  of 
the  unknown  nfiay  be  calculated  by  a  simple  formula.  In  the  case  of 
such  substances  as  casein,  etc.,  it  is  almost  impossible  to  measure  be> 
cause  of  the  low  speed  at  which  the  molecules  of  the  casein  are  adsorbed 
on  the  surface,  so  that  you  have  to  allow  something  like  one-half  hoar 
to  an  hour  for  each  drop  before  it  breaks  from  the  tip  of  the  apparatus. 
What  we  are  interested  in  is  not  the  static  surface  tension  but  the  dy- 
namic  surface  tension  which  is  the  one  at  the  moment  of  spraying.  I 
think  that  there  is  no  doubt  that  we  produced  a  film  on  the  leaf  which 
rolls  together  into  a  drop.  What  we  are  interested  in  is  maintaining 
the  film  already  produced. 

Mk.  R.  L.  Wbbstbk:  I  wouki  like  to  ask  whether  there  is  a  diffcf^ 
eoce  in  the  sur&ce  tenskm  of  soft  and  hard  soap,  for  instance,  oleata 
and  potassium? 

Mk.  William  Mookb:  I  suspect  that  the  oleate  woukl  have  the 
lowest.  I  think  there  would  be  a  difTerence  between  the  oleate  and 
the  stearate.  The  oleate  soap  would  probably  have  a  kiwer  surface 
tensit/n  Uian  the  stearate  soap,  although  I  cannot  give  you  any  figures. 

Presidknt  Wii.mon  Nkwki.l:        The  ncjct  pa])er  is 

ECOLOGICAL  OBSERVATIONS  ON  THE  HEMIPTSRA  OF  THE 
CRANBERRY  LAKE  REGION  OF  THE  ADIRONDACKS 

By  HsasBBT  Obsobm.  Coimmkus.  OkU  SDd  C.  J.  Dbabb.  Syroimsi.  N,  Y. 

(Withdraw!!    f<ir    imbluntum    elstn^'hcTe) 

Prksidknt  Wilmon  Nkwell:  We  will  iMm  hear  the  i>aper  by  Mr. 
Swcze>-. 

SOME   RECENT   INSECT    IMMIGRANTS  IN    THE   HAWAIIAN 

ISLANDS    ' 

By  C ).  I{.  SwsiBY.  Expfrimtnua  SkUum,  //   .S    PA.  //muWm/m.  HammH 

It  it  Uic  jirevailinK  cipiiiiwi  that  the  c»dmii<-  inse<-t  fauna  of  the  Ha- 
waium  Islands  has  devi*l<>]K*d  fnim  anctxtral  fcirms  which  arrived  as 
chancx*  ininngrants  fn«n  else^'here.     Many  of  these  immigrants  ar- 
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rived  a  long,  long  time  ago.  Immigration,  however,  is  a  process  that 
has  oontinaed  thru  the  intervening  time,  even  to  the  present.  Many 
q)ecte8  of  insects  have  arrived  and  become  established  in  modem 
times,  and  have  not  yet  changed  so  as  to  become  peculiar  to  the  Ha- 
waiian Islands,  but  have  a  wide  distribution  to  other  Pacific  Islands 
or  to  the  continental  shores  of  the  Pacific.  Much  of  the  insect  fauna 
of  the  lowlands  in  Hawaii  is  made  up  of  such  widely  distributed  species. 

Then  more  recently  has  been  the  immigration  in  connection  with 
human  enterprises,  the  coming  of  insects  in  various  ways  thru  com- 
merce, as  chance  wanderers  on  ships,  or  as  insect  pests  infesting  plants, 
fruits,  or  various  other  foods  and  articles  of  commerce.  In  the  latter 
way,  many  cosmopolitan  pests  had  become  established  in  Hawaii  long 
before  there  were  any  attempts  made  to  prevent  it  by  means  of  quar- 
antine inspection  or  other  means. 

For  about  twenty  years  very  eflSdent  quarantine  practices  have  been 
in  effect  at  the  port  of  Honolulu,  and  many  kinds  of  insect  pests  are 
thus  intercq)ted  which  might  be  of  serious  importance  should  they 
gain  entrance  and  become  established.  This  constant  vigilance  does 
not  entirely  check  insect  immigration,  however,  and  we  are  annually 
finding  more  new  arrivals,  most  of  which  are  of  no  importance,  some 
axe  beneficial,  and  an  occasional  one  proves  to  be  injurious. 

Some  of  the  insect  immigrants  that  have  been  noted  most  recently 
(1919  and  1920)  are  here  given  with  notes  as  to  distribution,  habits, 
importance,  etc.  Many  of  the  smaller  ones  no  doubt  have  been  pres- 
ent for  several  years  and  escaped  notice.  Unless  stated  otherwise, 
they  were  first  observed  in  Honolulu. 

Hymenoptbra 

Meiachiie  sp.        [Apidae] 

Spedmens  of  this  hitherto  unknown  bee  were  first  captured  at  Mokapu,  Oahu, 
September,  1920.    None  have  been  taken  elsewhere  as  yet. 
Vespa  occidentaiis  Cresson.        [Vespidae] 

This  American  wasp  was  first  recorded  from  a  single  female  taken  at  Halemanu* 
Kauai,  at  an  elevation  of  3500  feet,  by  Mr.  H.  P.  Agee,  January  30,  1020.  Later 
Mr.  J.  A.  Kusche  reported  to  have  seen  it  abundant  in  the  same  region  of  Kauai  in 
April,  1919.  It  has  not  been  seen  any^ere  else  in  the  Islands  yet.  It  is  very 
ttrange  that  this  insect  should  become  established  first  in  the  midst  of  mountain 
forests. 
SiiaoH  rokweri  Bridwell.        [Spheddae] 

This  wasp  was  first  reported  in  May,  1919,  from  the  coast  at  Waianae  on  the 
west  side  of  Oahu.  In  August,  1919,  it  was  fotmd  at  Ewa  on  the  southwest  part 
of  Oahu,  and  in  August  1920  was  found  in  Honolulu.  This  tiny  little  wasp  stores 
op  nymphs  of  a  bug  {Nysius  sp.).  It  is  considered  as  an  immigrant,  possibly  from 
Central  America  or  Mexico. 
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tlopUais  immiirans  TtmberUke.        (Ichneumonidae) 

This  Ichneumonid  was  first  recorded  in  \fay,  1919,  but  from  yeciiiKis  ooflartad 
at  several  previous  dates,  the  first  being  1906.     It  is  known  from  Kipahuhi,  Maui, 
and  widely  distributed  on  Hawaii.     It  is  not  known  from  whence  it  came. 
CepkaUmomut  sp.         [Bethylidae] 

A  black  species  first  collected  in  the  Waikild  marshes,  Honolulu,  May,  1919,  and 
in'the  Ewa  coral  plain  June,  1919.     Bred  from  Scolytid  larvae.    Souroa  not  known. 
It  is  possibly  an  undescribed  species. 
Anagyrus  amianinae  Timl)erlake.         (Encyrtidae) 

Reared  tram  AnUmina  indica  in  Honolulu.     First  reported  in  July,  1919,  how- 
ever, it  was  presumably  introduced  with  its  host  years  afo  from  tome  part  ol  Iha 
Orient. 
PUifUtmefus  kospes  Timberlake.        | Encyrtidae] 

Collected  at  Nuuanu  Pali,  Oahu,  Oct/)ber,  1919 
AnabroUpu  extranea  Timlierlake.        |Enc>Ttidae| 

CoUectcd  on  Mt.  TanUlus,  r)ahu,  October.  1919. 
Packyneufon  anikomyiae  Howard.        (Pteromalidael 

Bred  from  the  fly  Letuopis  nigrkornis  in  Honolulu.  First  reoordad  SaptHnlMr. 
1919 

DtPTBRA 

AUogmpia  ohiigm  (Say).        |S>'n>hiiiae| 

First  recorded  in  Februar>',  1920.  F^nrnd  feeding  on  Apkis  iNOttfii  on  oom  in 
Manoa  VaUr>-.  an<l  at  the  U.  S.  Experiment  Sution.  Collected  at  Lcikhna  Mar 
the  mMidlc  (»f  Oahu,  May.  1920:  and  in  OVikeb*  Can>'on.  Kauai,  Scplembtf.  1905 
EriikUii  aeneui  Sa;y>h.         (S\T]ihidai*| 

Ftntt  f<Hinil  in  Hcmr>lulu.  AuKtist.  1919;  at  Ewa.  f^hu,  Sef)tember.  1919;  at  Wain* 
oae  and  Manoa  ValU*>',  Oahti,  Octot»rr,  1919.  It  became  vrr>'  abundant  at  win* 
d<»w»  in  h(mM*k  in  ;uxt  a  fvw  months  aft<T  it  was  fint  noticed.  Its  breadiof  habUa 
in  Honohilu  liavr  not  yrt  t>ccn  <li.so>vcrcil.  liut  it  is  thought  to  bread  to  mudi  or 
filth  of  srtnx*  kin<l. 
Antkiymyid  fiy.         IAnth«)myi<lAr| 

An  unilrtrmunnl  AntlK»fnyii!  was  fifht  rqiortcd  in  Ajiril.  1919,  at  Lunablo  Sc. 
Hon(»hilu.     In  May.  1920.  it  iK*as  ffnind  rather  ommHm  in  Kaimuki.  a  suburb  ol 
Honolulu,  four  and  a  half  milt's  out.     Its  haUts  are  not  definitely  known. 
B%h%onui  fty  (Hibtoniilar) 

Rn>"rt<^i  May.  1919  at  Watkiki.  Honohilu. 
ikmuitd  (lUmidiflarl 

FiTNt  rrcvinied  in  ScfitrmUT.   1919  at  Waipio.  Oahu.     I^ter  found  at  Ewn  and 
Wainar.  Omhu      Its  Urvac  wrrr  f<t*«Untc  <>n  Apkts   $iUfkart  on  sugar  cane,  oftan 
ver>  aUin<liint      Its  narm*  aii<!  wnu'Cf  have  n<»t  l^ern  determined. 
Ptytktnitd  |I»K\cho<1i.lar| 

An  tmknown  Mack  s{>rcirs  rqwfrtrvl  ominvm  at  Waikiki.  Honolulu.  February, 
1919. 

C*4H.a4>rTKaA 

BnukuM  Itmbt^tui  Hrim.         IBruduilac) 
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First  recorded  in  July.  1919.  Bred  from  seed  of  monkeypod  tree  at  Waipio, 
Oahu.  Since  then  it  has  been  found  generally  distributed  in  Honolulu,  and  as  far 
inland  as  Castner,  about  the  middle  of  the  Island.  Besides  the  monkeypod,  they 
have  been  found  destroying  the  seeds  of  a  few  other  related  ornamental  trees.  This 
weevil  occurs  in  the  Southwestern  States  and  Mexico. 
Calandra  laiiensis  Gueiin.        [Calandrinae] 

The  Tahiti  coconut  weevil  was  first  found  at  Honaunau,  Hawaii  in  August,  1919. 
During  the  same  month  and  in  September,  it  was  found  at  other  ports  on  the  lee 
side  of  Hawaii,  but  could  not  be  fotmd  on  the  windward  side  after  considerable 
search.  Apparently  it  has  been  present  where  found  for  a  number  of  years,  but  has 
escaped  notice.  It  is  not  harmful  to  the  trees  as  the  larvae  feed  only  in  the  edges 
of  the  leaf  stalks  near  the  base,  and  the  trees  where  they  were  the  most  numerous 
were  flourishing  better  than  one  ordinarily  sees.  It  has  not  yet  been  found  on  any 
of  the  other  Idands. 
SUnnamaius  musae  Marshall.         [Cossoninae] 

This  weevil  was  first  found  in  a  garden  at  Kaimuki,  a  suburb  of  Honolulu,  Feb- 
ruary 19,  1920.  Larvae,  pupae  and  adults  were  numerous  in  a  decaying  banana 
stump  or  conn.  They  have  not  been  fotmd  elsewhere  as  yet.  It  is  a  very  small 
species  of  Cossonid,  and  has  been  named  as  a  new  species  by  Dr.  Guy  A.  K.  Mar- 
shall, the  description  to  be  published  soon. 
Trogoderma  sp.        [Dermestidae] 

This  Dermestid  was  first  reported  in  Honolulu  in  October,  1920,  from  having 
been  found  breeding  in  large  ntmibers  in  a  box  of  packages  of  miscellaneous  garden 
seeds  that  had  remained  tmdisturbed  for  some  months.  Specimens  were  later 
found  in  collections  dated  May  and  October,  1919.  It  is  probably  American,  the 
the  sptdes  has  not  yet  been  determined. 
NUidmUdbeeiie. 

Recorded  October,  1919,  from  Haleakala,  Maui 
Oerid  beetle. 

Recorded  November,  1919,  from  dead  wood,  Honolulu. 

HOMOPTBSA 

Aphis  middleUmu  Thomas.        [Aphididae] 

First  identified  and  recorded  in  December,  1919,  on  the  roots  of  Coreopsis  and 
China  aster,  but  known  to  have  occurred  on  asters  as  early  as  1910. 
Tkoracapkis  jici.        [Aphididae] 

First  recorded  June,  1920,  but  had  been  previously  collected  in  March,  1918. 
Coccus  acnlissimus  Green.        [Cocddae] 

First  recorded  in  March,  1920,  on  litchi,  but  has  probably  been  present  for  a  long 
time. 

Ortboptbsa 

Teralwra  sp.        [Locustidae] 

First  collected  at  Hik>,  Hawaii.  July  25,  1919.  at  lights.  It  has  been  on  the  in. 
rease  there  since,  but  its  habits  have  not  been  learned  as  they  are  found  on]y 
when  cofning  to  lights,  and  females  only. 
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dnriiia  hi.        iRaoMrobildBfil 

A  ipMiM  daSlmt  to  the  Anarieui  CkryMp»  ccfirfM  HagHi.  Pint  ficoidwl  fio 
November.  1919»  but  exanmatkm  ol  ooltoctfaiig  ahowt  iU  prwiM  m  iw|sr  m  1914. 
It  is  known  on  Maui  m  hcH  m  (klm.    The  tanrae  feed  on  verioos  Uade  of  pleat 


Single  or  few  epeciniene  have  been  taken  of  a  number  of  otberfar* 
efgn  iniecte  wider  riminietancce  not  oonduiive  of  their  being  eetab» 
HahedL  For  eumple:  Apitm  sp..  Scyfiophams  sp..  a  Cerambydd, 
a  Malachisd  and  a  Boetryditd. 

Twenty-etx  epedee  are  above  enumerated,  aa  per  recorda  in  the  ho- 
oeedinga  of  the  Hawaiian  Entomok)gical  Sodety.  Theae  wptdm  are 
diBtributed  in  the  Qrdera  aa  followa:  Hymenoptera  9;  Diptera  6: 
Coleoptera  6;  Homoptera  3;  Orthoptcra  1;  Neuropten  1. 


Ma.  A.  H.  RoaBNPBU):    I  woukl  like  to  aak  if  buming  of  augar  ( 
traah  is  general  in  Hawaii,  and  if  ao,  what  effect  it  haa  on  the  paraaitea? 

Mr.  O.  H.  Swbzby:  The  buming  of  traah  is  general  before  aogar 
oane  ia  harvested,  and  in  abnoat  the  entire  oane  diatrict  fire  is  ran 
through  the  fieUb  to  bum  the  traah  and  facilitate  harvealing.  We  b^ 
Heve  it  haa  no  effect  upon  the  paraaitea  of  insects  pests,  for  the  reaaon 
that  in  all  cases  there  are  sugas  cane  fiekla  growing  in  all  atagea  from 
very  small  to  mature  cane,  and  the  T)e8ts  and  paraaitea.  if  preaent.  have 
migrated  ti)  these  different  fields  and  tiecomc  eatabliahed.  Paraait* 
iam  ia  m-ell  under  way  befc^re  a  mature  field  is  Immed  off  in  the  proceaa 
of  harvesting 

Mk.  L.  O.  Howard.     I  was  told  that  there  was  a  case  in  the  sum 
mcr  of  1915  when  a  leafhu|>per  cnittireak  on  the  Island  of  Oahu  was 
said  to  be  due  to  burning  of  trash  and  the  destruction  of  the  parasites. 

Mr  ().  H.  Swp.rp.Y:  There  has  l)ecn  injury  in  this  way  at  times  to 
isolated  fields.  I»ut  in  Knieral  the  damage  to  parasites  by  buming  fieUs 
is  as  I  firevicnisly  stated. 

Prbsiuknt  Wii^on  Nbwbll:    The  next  is  by  W.  H.  Larrimcr. 
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GRASSHOPPER  AND  CRICKET  REPELLENTS' 

By  Walter  H.  Lakkimbr,  Scientific  Assistant,  U,  5.  Bureau  of  EnUmudogy,  West 

LaFayetle,  Indiana 

^Published  by  permission  of  Secretary  of  Agriculttire. 

Much  has  been  done  to  secure  a  bait  with  which  to  poison  grasshop- 
pers and  crickets  and  as  evidence  of  creditable  results  obtained,  we 
have  poison  bran  mash  with  various  attractive  agents  enough  to  suit 
the  conditions  of  most  any  locality  as  well  as  the  fancy  of  any  par- 
ticular entomologist. 

For  several  years  there  has  been  much  trouble  experienced  by  far- 
mers in  widely  separated  localities  from  grasshoppers  and  crickets  cut- 
ting the  bands  of  the  sheaves  while  the  grain  is  in  the  shock.  In  the 
case  of  grasshoppers  this  trouble  could  be  prevented  by  poisoning  the 
-nsects  in  question  before  the  grain  is  cut  but  tmless  this  procedtu-e  were 
practical  for  other  reasons  a  more  suitable  remedy  is  to  be  desired. 
Since  so  much  effort  seems  to  have  been  necessary  to  secure  a  suitable 
attractive  poison  bait,  it  would  naturally  be  expected  that  a  suitable 
repellent  could  easily  be  fotmd  which  might  be  applied  to  binder  twine 
to  prevent  this  damage.  '  Since  records  on  this  subject  are  so  rare  and 
brief  in  Qrthoptera  literature,  it  seems  desirable  to  include  here  all  ref- 
erences which  can  be  found. 

Criddle.     Report  of  Canadian  Experimental  Farms  1884-1904.    Report  of  En- 
tomologist, 1908.    Page  174. 

"Some  damage  was  caused  from  locusts  eating  binder  twine;  very  few  had  blue- 
stoned  the  twine,  and  we  have  now  been  able  to  demonstrate  without  a  doubt  that 
aome  brands  of  binder  twine  are  much  more  subject  to  attadc  than  others.  Wheth- 
er it  is  that  certain  brands  are  made  of  different  materials  or  that  they  are  loos- 
er than  others,  I  cannot  say;  but  the  twine  which  was  most  attacked  is  very  loosely 
twisted." 
Howard.    U.  S.  D.  A.,  Div.  Ent.  Bui.  No.  30,  page  94. 

"Insect  injury  to  binding  twine:-  We  have  received  several  complaints  of  in- 
jury by  crickets  and  grasshoppers  to  binding  or  binder  twine,  which  we  are  informed 
is  used  for  stacking  small  grain  in  the  field,  a  xemedy  ot  preventive  being  desired. 
During  May  1901,  Mr.  I.  D.  Sheaffer,  Russell,  Kansas,  and  Miss  Annette  Bowman, 
Moscow,  Idaho,  wrote  in  regard  to  such  injury.  These  are  only  two  of  several 
complaints.  In  no  cases  have  we  received  .<«pecimens  of  the  insects,  nor  have  we 
been  able  to  suggest  any  substance  that  would  kill  the  insects  or  deter  them  from 
attaddng  the  twine  that  would  not  at  the  same  time  be  dangerous  to  those  hand- 
ling it.  Poisons,  of  course,  could  not  be  used,  and  sticky  substances  would  also 
be  objectionable,  although  of  course,  they  would  prevent  injury  by  the  insects." 
Gibson  &  Cnddle.    Canadian  Department  of  Agriculture.   Crop  Protection  Leaf 

let.  No.  6.  Page  3. 

"Dama^re  to  Binder  Twine  In  the  Prairie  Provinces  considerable  injury, 
some  years,  has  been  caused  by  locusts,  as  well  as  crickets,  eating  binder  twine 
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when  grain  is  standing  in  stocks.  Some  lands  of  twine,  as  for  instance  thrt  which 
is  loosely  twisted,  has  been  more  attractive  to  insects.  We  have  vised  several 
mixtures  to  protect  the  twine  from  locust  injury  and  the  following  has  been  fouad 
most  useful 

Bluestone 1   pound 

Water 6  gallons. 

The  balls  of  binder  twine  should  be  soaked  in  the  solution  for  half  an  hour,  and  than 
dried  thoroughly  before  using.  The  mixture,  of  course,  is  not  intended  to  destroy 
k)custs  it  simply  acts  as  a  deterrant." 

Washburn.  Minn.  Agric.  Expt.  Sution.  1903.    Press  Bulletin  No.  10,  pafe  6. 

*'To  prevent  crickets  and  grasshoppers  from  eating  binder  twine  in  the  ftddsr 
Soak  balls  oi  twine  in  a  solution  ai  2  Iba.  bluestone  dissolved  in  12  gaOoiis  of  wmtar, 
for  half  an  hour  and  then  dry  it  thoroughly.     (H.  Vane,  in  Canadian  Report,) 

It  must  be  remembered  that  it  is  hard  to  dissolve  bluestone;  it  shookl  therdora 
be  placed  in  the  water  quite  a  long  time  before  the  liquid  is  to  be  used. 

A  farmer  here  suggests  soaking  balls  of  twine  in  kerosene.  This  might  be  cffao* 
tivc," 

Being  unable  to  locate  the  vague  reference  to  Mr.  H.  Vane,  the  fol- 
lowing explanation  is  oflfered  through  the  courtesy  of  Mr.  Criddle  in  a 
letter  of  recent  date. 

"The  experiments  conducted  by  Mr.  H.  Vane  were  undertaken  with  a  view  to 
protecting  the  binder  twine  from  the  ravages  of  locusts.    Several  substaooes 
lasted,  including  coal  oil  and  salt,  but  the  only  one  giving  immunity  was  from  i 
ing  the  lialbt  cif  twine  in  a  solution  of  Bluestone  (Copper  sulphate)  and  water. 

I  may  sav  that  the  BKiest^mr  solution  was  used  by  many  <4  us  and  privrd  ' 
satinfactftf)'  rxcn)ting  for  thr  fact  tluit  it  had  a  tendency  to  weaken  the  twine.  Wa 
fouml  aIjv».  tluit  it  tended  U*  clog  in  the  hinder  but  that  it  wnrkoi!  much  better  whan 
thnrotighly  drinl. 

Mr.  VAnc  u  a  fArmrr  of  these  (larts  and  luis  not  puhlis)ied  any  informatioci  on 
the  Ali»»vr  fuhjrct." 

Diuing  the  past  season,  in  order  to  obtain  further  information  on  this 
this  subject,  a  series  of  experimcnU  was  conducted  in  which  one  to 
two  hundred  sheaves  were  Inmnd  in  the  usual  manner,  with  each  of 
the  several  variously  treated  t^i-ines  and  exposed  naturally  in  the  field. 
A  similar  test  was  run  in  each  of  six  widely  separated  localities  from 
which  trouble  of  this  sort  had  t)een  rqxYrted  the  previous  season.  Jt«l 
before  threshing,  an  examination  ^-as  made  for  cut  l^ands  and  not  a 
single  Imnd  was  found  cut  in  any  locality-,  even  of  the  untreated  twine 
used  as  a  check. 

It  was  then  dec^ided  to  carrv*  out  scime  elimination  exfieriments  by 
some  other  meUiod  to  determine  if  ]H>ssihle  which  of  the  ordinary  rs> 
pellents  wi»uld  pn>l>ahly  l>e  !>est  for  actual  field  a)>plicaticm.  The 
metliod  of  detcnnining  the  relative  value  of  the  various  rq)ellents  used 
was  tlie  same  as  (lescril)ed  by  I-arrimer  and  Ford  in  a  previoiu  paper 
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on  '"Observation  on  the  Attractiveness  of  Materials  iised  in  Grasshop- 
per Baits."  Small  amounts  of  wheat  bran  were  treated  with  the  var- 
ious repellents,  these  samples  were  exposed  under  natural  conditions 
in  the  fidd,  and  the  crickets  and  grasshoppers  observed  within  six  inches 
of  the  bran  or  feeding  upon  it,  were  recorded.  In  all  cases  the  vari- 
ous samples  were  run  in  duplicate  and  interchanged  frequently  so 
that  any  variation  of  results  might  not  be  due  to  advantage  of  location. 
A  pair  of  field  glasses  was  used  to  make  the  counts  since,  by  this 
method,  accurate  counts  could  be  made  with  the  observer  stationed 
twenty  or  thirty  feet  from  the  bran  samples  and  thus  not  disturb  the 
crickets  or  hoppers  which  were  being  cotmted. 

In  choosing  the  following  materials  as  fairly  representative  of  the 
various  groups  of  the  common  repellents,  the  availability  and  cost  was 
of  course  an  important  consideration.  Soap,  gasoline,  sulphur,  aloes, 
creosote  oil,  furniture  polish,  nitrobenzine,  nicotine  sulphate,  auto  oil, 
kerosene  and  copper  sulphate  were  each  mixed  with  small  samples  of 
wheat  bran  and  these  exposed  in  the  center  of  card  board  discs  twelve 
inches  in  diameter  and  cross  marked  with  black  lines  to  facilitate 
counts.  These  discs  were  placed  in  a  tract  of  tmctdtivated  land  grown 
up  to  weeds,  uniformly  but  not  heavily,  infested  by  grasshoppers  and 
crickets. 

Melanoplus  femur-rubrum  was  by  far  the  predominating  species  of 
the  grasshox>pers  present  but  some  M.  atlanis,  M,  differeniialis,  Dis- 
sosteira  caroldna,  Encoptolophus  sordidus,  Scudderia  furcata,  Orchelimum 
vtUgare,  and  a  species  of  Conocephalus  were  also  taken..  The  species 
of  crickets  taken  in  the  counts  were  Gryllus  assimilis  pennsylvanicus 
and  Nemobins  fasciatus.  Wet  bran  was  used  as  a  check  and  since 
black  strap  molasses  has  been  found  to  be  one  of  the  best  attractive 
agents,  samples  of  bran  treated  with  the  standard  strength  of  this  ma^ 
terial  were  included  as  an  additional  basis  of  comparison. 

The  bran  samples  were  moistened  with  the  various  materials  mixed 
in  the  following  strengths.  The  liquid  repellents,  black  leaf  40  except- 
ed, one  part  repellent  to  four  parts  water;  powdered  aloes  or  sulphur, 
one  tablespoonful  to  one  pint  water;  copper  sulphate,  a  saturated  so- 
lation  in  water;  black  leaf  40,  one  tablespoonful  to  one  pint  of  water; 
aoap,  either  Ivory  or  fish  oil,  as  strong  a  solution  as  possible  in  cold  tap 
water.  It  was  not  practical  to  run  all  of  the  materials  at  one  time, 
but  four  seres  were  nm  on  the  following  inclusive  dates  Series  1, 
August  23  to  25;  Series  2,  August  31  to  September  1;  Series  3.  Septem- 
ber 21  to  22;  Series  4,  October  5  to  8. 

In  Series   1,  fresh  samples  were  used  for  August  23  and  24  and  those 
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uaed  on  the  24th  mtt  teft  in  potttkm  over  ni|^t  end  need  on  the  2Sth. 
In  teriet  2,  3,  end  4«  the  ofigbel  lemplee  need  on  the  fiiet  day  of  eecfa 
•eriee  were  left  in  poeition  at  ni|^t  and  run  for  the  entire  period  The 
total  number  of  cridcets  and  granhoppen  for  eadi  nfiaterial  and 
i  ii  indicated  in  Table  1. 
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The  most  remarka!)le  feature  of  the  whole  experiment  is  not  the  dia- 
covtry  of  a  first  rate  repellent  Init  Uie  relative  imconccm  with  which 
both  crickets  and  grasshoppers  ate  the  liran  even  when  heavily  treat- 
ed witli  materials  cnnunonly  regarded  as  repellents  and  especially  the 
almost  unl)olieva!)le  fondness  slumii  for  soap.  This  is  shown,  not  on- 
ly l)y  Uie  rc<^»nl  of  ct)unt8  made,  but  was  es])Ctnally  noticcal>lc  while 
the  cxjKTijncnt  was  in  pro^n^ess.  In  the  case  of  Scries  4.  practkmlly 
the  cTitin*  sain]»le  (tf  !)ran  treated  \%nth  sr>ap  was  consumed  by  the  end 
of  Uie  fi'urtli  day.  This  ]>eculiarity  of  taste  was  noted  as  soon  as  toap 
i^*as  add<*<l  to  t)ie  stTies  and  !ni!>sequently  extreme  care  was  taken  to 
make  sun*  Uiat  it  was  tJie  n'siilt  of  an  ac^tual  liking:  for  the  si»ap  and  not 
due  ^.  a  ]*»«^siMc  shj)  m  terhTii(|ur.  It  mi^'ht  l)c  stated  tliat  a  later 
field  test  jtn'vwl  the  valur  of  s*Ki])  not  only  as  an  attractive  sul)ftance 
when  uMi\  \:\  tJu'  ]>rc]»t'initio!i  of  ]mis<m  mash  but  by  its  uic  as  an  in- 
jfntli<-.t  tJ.r  nut  l:a!.i«  al  toT:<iiliu!i  of  the  mash  was  impnA'cd  conttd* 
crabl. . 
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To  determme  the  effect  of  soap  on  the  hoppers  when  no  poison  was 
used,  one  lot  wad  confined  in  a  screen  cylinder  cage  and  fed  green  com 
and  bran  treated  with  soap.  A  check  lot  was  fed  on  green  com  alone 
and  the  death  rate  in  the  check  was  more  rapid  than  in  the  case 
of  the  soap  fed  lot  Another  season  it  is  intended  to  giye  this  a  tfaor- 
oogb  test  and  also  determine  if  possible,  just  what  ingredient  of  soap 
is  so  attractive. 

As  for  repellents,  the  copper  sulphate  is  easily  the  most  promising^ 
ken>sene  coming  second.  It  was  noted  during  the  progress  of  the  ex-- 
periment  that  while  some  few  hoppers  and  crickets  were  counted  near 
or  on  the  bait  treated  with  copper  sulphate,  it  was  very  rarely  indeed 
that  any  feeding  was  done.  This  was  also  true  to  a  less  extent  in  the 
of  kerosene. 


By  a  comparison  of  the  counts  and  influenced  somewhat  by  the  be- 
havior of  the  hoppers  as  otherwise  noted  during  the  progress  of  the 
experiment,  the  various  materials  can  be  listed  in  order  of  their  rq>d- 
knt  qualities,  as  follows,  the  most  repellent  being  placed  last:  soap, 
black  strap,  water,  gasoline,  sulphur,  aloes,  creosote  oil,  furniture  pol- 
ish, nitrobenzine,  nicotine  sulphate,  auto  oil,  kerosene  and  copper  sul- 
phate.  Since  the  first  three  and  the  last  two  mentioned  were  run  in 
three  series  together,  it  is  interesting  to  note  the  total  results  as  shown 
in  Table  11. 

Table  II 
Crickets  GrmMhoppen 
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183 

81 

2228 

900 

954 

431 

262 

Mr.  J.  J.  Davis  :  In  connection  with  the  attractiveness  of  soap  to 
grasshoppers,  it  may  be  of  interest  to  state  that  Mr.  Leach,  who  has 
been  working  with  insecticides  for  the  control  of  the  Japanese  beetle, 
has  found  that  soap  added  to  arsenate  seemingly  has  an  attraction  for 
that  insect. 

PRBsmsNT  WiLMON  Newelli    The  next  paper  is  by  T.  J.  Headlee. 
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THB    RESPONSE  OF   THE  BEAN    WEEVIL  TO   DIFFERENT 
PERCENTAGES  OF  ATMOSPHERIC  MOISTURE* 

By  Tbomas  J.  Hbadlbb.  Ph.D..  Sew  Bnmiwick,  N.  J. 

Since  the  publication  of  "Some  facts  relative  to  the  influence  of  at* 
mospheric  humidity  on  insect  metabolism"*  the  writer  has,  as  tinM 
would  permit,  collected  data  on  the  response  of  the  bean  weevil.  Brm^ 
ckm  obticttis,  to  varying  d^jees  of  atmospheric  moisture  ranging  ia 
stages  from  less  then  1%  to  approximately  100%.  He  has  now  com- 
pleted three  distinct  sets  of  experiments  and  the  curves,  whidi  are  pre* 
sented,  have  been  constructed  on  the  basis  of  the  average  of  the  or 
penmen  ts. 

As  in  his  previous  experiments  of  this  sort  the  utmost  care  haa  been 
taken  to  eliminate  variable  factors  other  than  atmospheric  moistnrt. 
The  insects  have  been  kept  throughout  their  life  cycle  in  darkness  and 
and  they  have  been  subjected  to  a  constant  temperature  of  80*  Pahr.» 
which  did  not  vary  as  mudi  as  a  degree  either  way.  The  puU  of  tha 
water  pumps  has  been  approximately  sufficient  to  counteract  tfia 
changes  in  barometric  pressure. 

In  each  set  of  experiments  the  adult  weevils  were  taken  from  exact- 
ly the  same  sources. 

In  each  of  the  three  series  of  experiments  five  containers  were  em- 
ployed for  each  selected  i)crccntimi  of  atmospheric  moisture.  Each 
of  the  five  cx)ntainers  received  tv^-cnty-five  adult  l)ectles  as  nearly  even- 
ly divided  lietween  tlic  sexes  as  was  practicalilc.  Thus  each  selected 
percentum  of  atmc  spheric  moisture  in  each  of  tlie  three  sets  of  expe 
riments  started  wiUi  (rne  hundred  and  twenty-five  (12.'))  adult  weevils 
The  su(xx*cdinj»  j^n^pcny  in  the  five  containers  ranged  fnim  nothing  in 
ver\'  low  atmos])hcTic  nioisturt-s  to  over  12()0  individuals  in  more  fav- 
oral)lc  atmos])heric  nifiisturcs.  1*he  factor  of  individual  variatitin  in 
response  was  in  this  way  reducxtl  to  the  lowest  jiracticable  minimum. 

The  means  employed  to  c^mdition  the  atmosphere  has  not,  it  is 
th<»ught.  U'cn  hcret<»f<»re  c<msiclen-<l  in  a  fonnal  way.  The  air  wmm  tak- 
en fn«ni  outside  <»f  the  l»uildiiif:  and  led  thn»uj:h  a  ruhlnr  ini>e  to  a  con- 
centrated sul]>huric  acid  drier  From  thence  the  air  stream  was  led 
inU)  a  distrilniting  Ixittle  fnim  which  each  of  the  lines  for  the  particu- 
lar selected  jierccntmn  nf  atnir»s])ht!ric  moisture  took  their  rise.  One 
Une  led  directly  into  im  ex|)erimental  chamber  which  was  held  at  a 
constant  temj>erature  of  so*^  I'alir  .  and  passed  directly  through  ths 
gnnip  of  tJve  containers  in  v:h'\ch  the  Ijcetlc^  and  later  their  firogeny 

•Pai**^  17  «-f  Ihr  Tfxhnual  S4TU•^,  N     I    .X^^rtniltural  K\j>mni«it  Sutioos,  DtfMVt- 
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were  raised.  This  line  then  left  the  experimental  chamber  and  passed 
over  to  the  sink,  where  it  was  connected  with  a  constantly  functioning 
glass  suck  pump.  The  other  lines,  all  of  which  contained  air  that 
must  receive  further  conditioning  as  to  atmospheric  moisture,  passed 
into  different  experimental  chambers,  all  of  which  were  held  at  a  con- 
stant temperature  of  80^  Fanr.,  where  the  air  was  led  through  con- 
centrated aqueous  salt  solutions;  each  stream  passing  through  the  par- 
ticular salt  sohition  which  gave  to  it  the  desired  amount  of  atmospher- 
ic moisture.  Each  line  was  then  led  to  its  particular  group  of  five 
containers  in  which  the  beetles  and  their  progeny  were  living.  From 
the  containers  each  air  stream  was  led  by  a  separate  pipe  to  the  sink, 
where  it  was  joined  to  its  own  particular  glass  suck  pump.  The  one 
in  which  the  air  must  be  conditioned  to  approximately  100%  atmos- 
pheric moisture  was  led  through  a  flask  of  distilled  water  and  thence 
to  its  group  of  five  containers. 

The  writer  has  tried  various  methods  of  conditioning  the  air,  such 
as:  (1)  constantly  raising  the  atmospheric  moisture  of  the  experimen- 
tal chamber  by  the  introduction  of  sponges  or  wet  cloths  and  holding 
the  percentum  of  moisture  desired  by  passing  the  air  over  calcium 
chloride  as  often  as  it  rose  above  the  desired  percentum;  (2)  passing 
moisture  laden  air  through  low  temperatures  and  then  passing  it  into 
a  chamber,  the  temperature  of  which  bore  such  relation  to  the  prev- 
ious low  temperature  that  the  percentage  of  atmospheric  moistiire  was 
such  as  was  desired.  The  first  method  is  unsatisfactory,  because  there 
was  no  provision  by  means  of  which  the  air  could  be  changed  with  suf  • 
fiident  rapidity  to  maintain  the  normal  equilibritun  of  its  component 
gases,  especially  as  regards  the  proportion  of  carbon  dioxide.  The 
second  method  is  ideal,  but  involves  so  large  a  quantity  of  expensive 
apparatus  as  to  render  it  impracticable. 

In  view  of  the,  to  him,  instinnotm table  objections  to  the  two  meth- 
ods just  described  his  attention  was  directed  to  the  possibilities  of  util- 
izing the  different  vapor  tensions  of  various  aqueous  salt  solutions. 
He  found  no  difficulty  whatever  in  obtaining  data  on  the  vapor  ten- 
sions of  different  aqueous  salt  solutions,  but,  in  view  of  the  fact  that 
none  of  the  vapor  tension  data  were  derived  from  saturated  aqueous 
solutions,  and  in  view  of  the  further  fact  that  without  saturation  the 
maintenance  of  a  constant  concentration  was  apparently  out  of  the 
question,  it  became  necessary  to  determine  the  amoimt  of  moisture 
which  the  different  saturated  aqueous  solutions  of  various  salts  would 
give  off  under  a  constant  temperature.  Inasmuch  as  the  machines 
with  which  he  was  working  were  well  adapted  to  the  maintenance  of  a 
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eoDitant  temperature  of  80^  Pahr.,  he  detemuned  to  tecure  data  on 
aaturated  aqueous  sohitioos  of  various  salts  at  that  tempenitnre.  Ae* 
eofdingly  a  chemist  was  secured  to  make  the  deteiminatioiis. 

Data  were  obtained  on  the  following  salts:-  sodium  chloride,  aD> 
dium  bromide,  barium  chloride,  lithium  chloride,  potasmm  sulphatt, 
calcium  chloride,  aluminum  chloride,  potassium  cfanmale,  ooppm 
nitrate,  sodium  phosphatte,  sodium  nitrate,  sodium  hydronb  and 
strontium  chloride.  With  this  at  hand  he  sdected  from  the  group  tba 
following  salts:-  lithium  chloride  giving  7.1%  atmospheric 
calcium  chloride  giving  25.0%;  sodium  hydroidde  giving  30.7%; 
inum  chloride  giving  37%;  copper  nitrate  giving  45.7%;  sodium 
ide  giving  56.1%;  sodium  chkride  giving  73.4%;  sodium  nstrats  ffhp> 
tng  80%  and  potassium  sulphate  giving  89.7%.  The  air  as  it 
directly  from  the  concentrated  sulphuric  acid  drier  contained  less 
1%  of  atmospheric  moisture,  and  the  air  which  was  pass 
distilled  water  contained  approximately  100%  atmospheric  moistnrt. 

The  length  of  time  necessary  for  certain  transformations  to  take 
place  was  adopted  as  the  measure  of  the  response  of  the  bean  weevO 
to  these  varying  i)ercentages  of  atmospheric  moisture.  It  was  tboo^t 
to  be  im])ractical)le  to  check  this  t>'pe  of  measure  by  the  measurement 
of  the  evoluticm  of  carix>n  dioxide,  because  the  food  of  the  insect,  beiof 
a  living  plant,  threw  o(T  crinsideral>le  quantities  of  carbon  dioxkle  on 
itsri^^-n  arcf)UTit  and  ()(>s<nire(l  the  evolution  of  that  gas  from  the  in- 
sects uiuiiT  ol»sir\'ati*»n. 

Tnvij  (iirvfs  were  dmvctl:  the  first  rq>rfScntinK  the  period  of  time 
fnim  tJic  laying  "f  the  c^K  to  Uie  fonnatum  of  the  \m\^,  and  the  sec 
ond  n-]mi?«iiti!H:  tlu-  ihtiikI  of  tinie  fr.»in  the  laying  of  the  egg  to  tht 
fnicrjjeiux*  cif  the  adult  TJje  first  eur\'e  has  pr»»vcn  to  be  very  smooth 
and  definite,  while  the  s<-<  citid  rur\'e  shows  vit\-  prtmfmnced  variations. 
No  individuals  sut  ree<le<!  in  readunj.:  matunty  in  an  atm(«f)heric  mois 
ture  of  less  than  1' ;.  and  ver>'  fei^'  individuals  succeeded  in  an  atmo9- 
phcTir  n^.oistun*  «'f  7  1','  < 'oinj>anitivrly  few  surceeded  in  reaching 
nuitnntv  in  ati  atjn«»svhehe  nvusture  of  2.'»  <>^ ,' .  In  thcfie  three  cas- 
es the  only  .'i])jKin-nt  cause  was  the  low  atni<»s|)henr  humidity.  In 
lK»lh  .V»  7^;  and  a]>]>n'\iinatrlv  H«K ;  in  spite  of  exmthinK  that  could 
l)c  <lonr  m  the  wav  of  stt-nlrin^r  the  fo<Kl.  fun^'i  <lcvelo]ied  and  always 
pn'atlv  H'fiured  tl  «•  T.uinUr.  and  in  some  easi*s.  utterly  iiro'ented  the 
inse<ts  frin  reaclun^  matuntv      Surh  as  did  reach  maturity  in  the 
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100%  atmoqdieric  moistare  seemed  to  be  considerably  delayed,  pos- 
ttbly  by  the  action  of  the  fungi.  The  data  from  these  setsof  escperi- 
ments,  as  those  derived  from  previous  ones,  indicate  that  the  optimum 
atmoqdieric  moisture  for  the  bean  weevil  lies  somewhere  between  80 
and  89%,  and  is  located  in  that  percentum  which  is  just  tax  enough 
bebw  89  to  prevent  the  development  of  injurious  fungi. 
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PIG.  5     Chart   showing  effect  of  atiiiot^ric  moiitttre  in  the  dafntoprntnt  of  the 

Bean   WeeTil. 

As  is  shown  by  the  curve  based  on  the  length  of  period  from  egg  to 
pupa,  the  value  of  1%  increases  in  atmospheric  moisture  at  any  point 
between  7.1%  and  80%  is  approximately  two-hundredths  of  a  day. 
Of  course,  there  is  considerable  variation  in  this  evaluation  of  the  1%  in- 
crease, but  the  variation  is  such  as  to  indicate  that  that  figure  is  not 
very  far  from  the  facts.  The  variation  is  thought  to  be  due  in  all  prob- 
ability to  the  direct  and  possibly  to  the  indirect  effect  of  certain  of 
the  salts  which  seemed,  in  some  cases,  to  hav<;  a  retarding,  and  in  oth- 
er cases  to  have  an  accelerating  action.  These  variations  as  shown 
in  the  curve  representing  the  period  from  egg  to  pupa  became  much 
more  pronounced  in  the  curve  representing  the  period  from  egg  to  a- 
dult.  As  yet  the  writer  has  had  no  opportunity  to  evaluate  this  fac- 
tor, and  consequently  has  not  been  able  to  smooth  the  curves.  The 
curve  representing  the  period  from  egg  to  adult  cannot  be  considered 
as  representing  in  a  satisfactory  manner  the  effect  of  the  different  per- 
centages of  atmospheric  moisture  until  it  has  been  smoothed  in  that  way» 
Nevertheless,  the  writer  believes  that  it  is  fair  to  assume  that  the  curve 
tepfesenting  the  period  from  the  egg  to  pupa  is  already  sufficiently 
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smooth  to  give  a  pretty  accurate  idea  of  the  effects  of  the  different 
percentages  of  atmospheric  himiidity  on  the  rate  of  developmont  of 
this  insect. 

As  the  next  step  in  this  investigation,  it  is  proposed  to  evahiate  the 
retarding  and  accelerating  effect  of  certain  of  these  salts  and  to  chedc 
the  measuring  stick  used  in  these  sets  of  experiments  by  the  carbon 
dioxide  index. 

Mr.  R.  N.  Chapman:  I  should  like  to  ask  Mr.  Headlee  about  the 
moisture  content  of  the  beans.  In  trying  some  experiments  with  the 
bean  we  found  that  the  bean  seemed  to  act  as  a  huffei  medium.  The 
bean  would  have  to  come  into  equilibrium  with  the  vapor  tension  of  the 
air  and  the  larvae  would  come  into  equilibrium  with  the  moisture  con- 
tent  of  the  bean.  The  moisture  content  of  the  bean  would  depend  up 
on  how  many  larvae  there  were  present.  While  in  a  general  way  yoa 
get  this  effect  which  shows  very  nicely  in  these  ctures,  in  any  particu- 
lar instance  you  couldn't  Ire  sure  of  what  would  happen  because  it  de- 
pended upon  the  number  of  larvae  that  happened  to  be  present  in  the 
particular  bean.  Therefore.  I  have  resorted  to  some  insects  which 
lived  free  in  food  like  many  of  those  working  in  stored  food  products. 
Before  the  larvae  enter  the  l)ean  they  are  pretty  small,  and  when  thejr 
are  exfX)«ed  to  the  lo^'er  percentage  of  humidity  the  death  rate  is  verjr 
high      I  presume  ycm  found  the  same  thing. 

Mr.  T.  J.  Heaiukk:  I  attcmptwl  to  meet  the  variables  yxni  men- 
tion \>y  usinj;  lar^c  nuinlKTS  of  ins<'<*ts  and  ovcraj»iiig  results  Inaa- 
mudi  as  tlie  tlirct'  extensive  series  seemed  ti)  aRrcf  annmg  Uiemselvee 
I  felt  tliat  we  wen?  n.»t  ver>'  far  (^ff  in  s]>itc  (»f  the  difTunlties  which  n-ou 
have  mcnti<n)cd 

Mr  R.  N  Chapman  Vc^ur  cur\'e  sliows  that  y<nir  results  check 
ver>'  nurly      Tliat  is  tlie  l>cst  prcK>f 

I  sJmnld  alM»  like  in  ask  y  'U  a  question!  al)out  y(»ur  saturated  solu- 
tions (»f  salt  Wlien  we  tried  tliem  (»ut  with  small  volumes  of  air  they 
seein(^l  t*-  work  ven*  niiely  Then  we  tnixl  them  wiUi  lar>:er  xitliOTiea, 
utiv.y,  a  n  inl»niat:*'Ti  pressun*  ;uul  volume  Mower  wliiih  would  give  US 
1  d:^vla<«nui.t  of  al*  ul  sixtctii  iinhes  «•(  water.  an<l  we  tried  to  run 
tlip  vu;):  aUut  two  huT.«ln*ii  culm  feel  of  air  we  found  tliat  we  ooikJn't 
d'»  It  (n  M  urse.  I  I  nsimie  the  whojr  m^tiI  of  it  is  that  up  to  a 
certain  ]-oi!.t  the  rati*  «(  air  to  moisture  ai.d  the  f'nieiiess  inti»  which 
Y'U  i.v.  d:\  idr  \«  iir  air  ti*  ]»;iss  it  tJirai^h  is  k'^'^-^^T  to  roiitr«>l  the  rate 
at  wh.ul:  the  air  ai.d  nv-isture  tf-nie  into  ec|uilil>rmm. 

Mv    T    j    HKM>i.rK      Your  e\])la!iati"!i  seems  rea»»nahle. 
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Mr.  R.  N.  Chapbian:  Do  you  know  how  large  a  volume  can  be 
passed  through  this,  and  at  what  rate? 

Mr.  T.  J.  Hbadlbb:  No.  I  have  not  tried  to  work  it  out.  I  have 
used  as  high  as  5  liters  in  10  minutes;  that  is,  a  liter  every  two  minutes 

Presidbnt  Wilmon  Nbwbll:  The  next  paper  is  by  J.  L.  Horsfall 
and  J.  R.  Eyer. 


PRELIMINART  NOTES  ON  CONTROL  OF  MILLIPEDES 
UNDER  SASH 

By  J.  L.  Horsfall  and  J.  R  Eybr,  State  College,  Penna. 

In  the  fall  of  1910,  truck  growers  in  eastern  Pennsylvania  experi- 
enced severe  losses  from  the  depredations  of  millipedes.  One  grower 
lost  his  entire  stand  of  carrots  and  fifty  per  cent  of  his  stand  of  let- 
tuce grown  under  sash.  Two  problems  presented  themselves:  one, 
the  prevention  of  injtuy  to  lettuce  in  the  fall  as  the  seed  was  germina- 
ting; two,  the  prevention  of  injury  to  growing  tomato  seedlings  in  the 
spring. 

Control  by  Soil  Fumigants  and  Contact  Prbparations 

Ebppbct  on  Millipeobs:-  In  tables  I  and  1 1  the  data  were  obtained 
from  cold  frames  seeded  to  lettuce  in  the  fall.  All  plots  comprised  an 
area  of  48  square  feet.  Fxxnn  table  I  it  will  be  seen  that  soditim  cya- 
nide at  the  rate  of  150  potmds  to  the  acre,  when  sprinkled  in  furrows 
and  covered,  resulted  in  an  increase  of  256  plants  as  compared  with 
the  check  plot.  The  slight  increases  in  stand  in  plot  Ic  and  plot  Id 
can  hardly  be  attributed  to  control  of  millipedes  in  view  of  the  fact 
that  these  pests  damaged  the  outer  rows  in  all  the  check  plots  to  a 
greater  extent  than  they  did  the  center  rows.  Since  the  increased 
number  of  plants  in  plot  Ic  and  plot  Id  were  found  in  the  center  rows 
while  the  side  rows  had  the  same  stand  as  those  in  check  plot  1,  it  is 
clear  that  control  was  lacking.  No  control  was  obtained  in  plots 
treated  with  creosote  oil,  diluted  either  1  -  25  or  1  -  50,  or  with  cre- 
sylic  add  1  -  100.  Creosote  oil  1  -  100  and  cresylic  add  1  -  200  gave 
some  control  but  this  was  small  when  compared  with  results  obtained 
with  C3ranide.  At  the  time  the  coimts  were  made,  living  millipedes 
were  common  in  all  the  plots  treated  with  creosote  oil  and  cresylic 
add  while  few  were  fotmd  in  the  cyanide  plots. 

Two  of  the  treatments  applied  the  day  seed  was  drilled  resulted  ina 
deckled  retardation  of  millipede  activities  as  shown  in  table  II.    On 
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Tabui  I— Tut  Ewwmct  om  Uojurmn  or  Son.  FuioGAim  and  Cohtact 
Afvubd  OffB  Wbss  Bwptmm  Bmnmc 
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7H 
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7H 

IM 
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16 
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6IS 

S 
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64 
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u. 
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l-SS 

16 

0 
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lb. 

1-60 

16 
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100 

SSO 

MiMwa. 
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CfMylk 

MOO 

16 

lOS 

SS4 
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Sd. 

•dd 

MOO 

16 

0 

ISO 

ISO 

day  iMlofa    iiiilii. 
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plot  '^h  m-hcre  nicotmc  sulphate  was  ajyplied.  thnr  m-as  an  increaae  of 
224  plants  over  the  stand  ,7n  check  plot  3  Attention  is  directed  to 
the  even  stand  in  U>th  center  and  side  rows  of  the  plot  which 
this  treatment.  There  m*as  also  a  decided  jrain  on  plot  4a.  Thii 
tion  was  treated  ^^-ith  a  2  i^er  cent  nicotine  dust  made  by  tprinkHnf 
nicc»tine  sulphate  on  hydrated  lime 

Effkit  on  Gbrmination  -  Sodium  cyanide  at  the  rate  of  250  pcmnds 
to  the  acre,  as  used  cm  ]>lot  lb.  did  not  prevent  germination  hut  chedc* 
cd  it  Ut  Sfimc  extent  >^Tiere  used  at  the  same  strength  on  pk)t  Id 
the  c>anide  caused  no  tnmr>'.  which  y^ns  due  to  the  difference  in 
method  of  an>lK^tion  Cmmyte  oil  1  -  25  and  1  -  50  and  cretyKc  acid 
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1  -  100  gave  distinct  injuries  as  compared  with  the  stand  on  a 
check  plot  2.  Creosote  oil,  table  II,  when  diluted  1  -  100,  showed  a 
strong  tonic  action  on  the  germination  of  the  seeds.  The  same  was 
true  on  plot  30  on  which  sodium  C3ranide  was  used  at  the  rateof  150 
pounds  to  the  acre.  The  reason  for  this  was  that  the  chemicals  came 
in  direct  contact  with  the  seed.  .  An  examination  of  plots  3,  3a,  3b, 
and  3c  eig^t  days  after  the  several  treatments  were  applied  showed 
that  the  surfoce  soil  of  the  treated  plots  had  become  caked,  thus  pre- 
venting the  plants  from  breaking  through  the  soil.  A  comparison  of 
these  plots  with  their  check,  number  3,  where  the  stand  was  already 
showing,  indicated  the  necessity  of  loosening  the  crust.  The  soil  over 
the  seeds  was  raked  by  hand  and  an  almost  perfect  stand  resulted  on 
plot  3b,  as  shown  in  table  II. 

Naphthaline  flakes,  either  applied  as  a  dust  in  the  row,  or  mixed  with 
hydrated  lime  and  broadcasted  immediately  before  sowing,  was  a 
<^edc  on  the  germination  of  the  seeds.  This  treatment  had  a  distinct 
value  as  a  repellent  to  the  millipedes.  The  soil,  however,  where  the 
naphthaline  was  used,  became  dry.  This  condition  was  undoubtedly 
a  factor  in  low  seed  gennination.  Limed  and  tmlimed  check  plots 
provided  comparisons  with  regard  to  this  condition.  Various  other 
materials  were  tested  but  these  gave  no  control. 

Control  by  Poison  Bait 

Spring  Trbatmbnt:-  In  the  spring  of  1920,  a  tomato  grower  com- 
plained that  millipedes  were  dwnaging  seedlings  imder  sash.  The 
pests  were  cutting  the  tomato  seedlings  at  the  surface  and  feeding  on 
a  portion  of  the  root  system.  Arrangements  were  made  to  test  the 
effectiveness  of  poison  baits  as  usually  recommended  for  these  pests. 
The  various  baits  were  scattered  in  handfuls  over  the  siuiace  of  the 
ground  between  the  plants  and  adjacent  to  the  sides  of  the  frames. 
Observations  showed  that  the  millipedes  fed  upon  all  of  the  mixtures, 
while  attacks  upon  the  tomato  seedlings  ceased.  The  most  satisfac- 
tory formula  was  composed  as  follows: 

Bran  2pk. 

Molasses  H  -  1  pt.  depending  on  quality. 

Soditim  arsenite  2  oz. 

Water,  in  suflSdent  qtiantity  to  make  mash. 

Fall  Treatment:-    In  the  auttimn  of  1920,  the  above  formula  was 

again  tried  on  lettuce  beds  under  sash.    The  bait  was  scattered  over 

the  surface  of  the  soil  in  one  series  and  in  another  test  was  placed  either 

under  boards  or  in  furrows  along  the  edges  of  the  cold  frames,  after- 
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ward  being  covered  with  soil.  These  experiments  resulted  in  tig  con- 
tft)l.  The  apparent  contradiction  of  these  results  was  due  to  season- 
al  habits  rather  than  to  the  ineffectiN-eness  of  the  poison.  In  the  sprinf 
the  millipedes  were  becoming  actiNX  after  hibeniation  and  fed  ra>*en- 
ously  on  the  tender  plants  at  the  surface.  In  the  autumn.  4he  peats, 
going  deeper  into  the  soil  to  pass  the  winter,  were  not  attraaed  to  the 
growing  plants  ahovt  the  surface.  Consequently,  when  bait  ^*as  ap> 
plied  in  the  spring,  they  were  readily  attracted,  while  applications  in 
the  fall  seeded  frames  proved  inefficient. 

Summary 

Either  sodium  c\'anide.  nicotine  sulpliate  st^lution.  or  nicotine  sul* 
phate  in  the  form  of  a  dust  resulted  in  cjmparati\'ely  perfect  stands  of 
lettuce. 

The  plot  treated  i^ith  sodium  c}'anide  at  the  rate  of  150  pounds  to 
the  acre,  when  ai>|)licd  in  furn)ws  and  aivered  vrixh  soil  one  week  b#* 
fore  planting,  showed  an  increase  of  2d6  plants  oN'er  the  tmtreated  plot. 

Nicotine  sulphate,  diluted  one  part  in  two  hundred  parts  of  water, 
when  sprinkled  on  a  newly  seeded  l>ed.  resulted  in  an  increase  of  224 
plants  as  romi)arwl  with  the  check.  This  ])l(»t  had  been  previously 
limed,  hut  as  slumii  in  tlie  oUicr  tests,  hmc  did  ntit  fact  jr  as  a  control 
measure 

Two  ];€T  (wt  nicotine  sulphate  as  a  dust  iniTcased  the  stand  144 
plants 

Sweetened  ]K)isr)n  l)ait  (nntrollf<l  milli]x*<k*s  in  the  S])ring  but  prowl 
iiitfiirient  in  autumn  as  a  |>n»twti<'!i  in  fall  scnxled  frames. 


Mk.  K.  ('  (*4)TT<)\      Wasihfs;imf4'mvmnt(»t  stiMlusiulineach  case* 
Mr   J    I,   HoRsPAi.i.      Tlif  si'kI  (Inll  was  si-t   rxartly  the  same  in 
Xhv  lnatr«l  plots  as  it  was  in  ihv  rhtrks 

pRF.siDHNT  Wii  MoN  Nkwfi.l      Tlir  ntxt  i>aixr  is  by  F.  M.  Wadlby. 

LIFE  HISTORY  OF  THE  VARIEGATED  CUT\l*ORM' 

I'\   V.  y.    \\M'lf\,  (     >    I<urfut*  cj  rr.tfmvhgy 

The  varicKatetl  cutw»  nn*  is  <listributcxl  ov«t  m  'St  of  North  Amcr 
tea  at.il  the  n-st   of  t)io  \vnrl«l      Its  ;H>\ver  of  su<Mcn   imreasc  to  de« 

M*»iH:  '.«-•!   >\    r    rr    :     •.    •:     (  !    t      r<Tft.if\    .f  AK^'i-ilfrf 

*Ly^"pkt4ia  mi'^^inum  isutui  \i\v.  .  faXKil>  Ni^tutilac.  urvlcr  Lc|iid(i|>t«rm- 


June,  '21]  WADLBT:  varibgatbd  catwoRM  273 

structive  numbers,  together  with  its  voracious  appetite  for  nearly  aH 
crops,  have  made  it  a  dreaded  pest.  The  developmental  stages  have 
been  well  described  and  figured  by  various  workers. 

The  work  on  which  this  article  is  based  was  done  by  the  writer  while 
a  field  assistant  with  the  federal  Bureau  of  Entomology,  Truck  Crop 
Insect  Investigations,  at  Wichita,  Kansas,  in  1915.  Some  data  has 
been  drawn  from  work  done  by  Mr.  F.  B.  Milliken,  with  the  writer's 
assistance,  in  1914,  at  Garden  City,  Kansas;  and  from  notes  of  occur- 
rence made  at  various  times  by  Mr.  Mililiken  and  the  writer. 

The  larvae  were  reared  in  the  insectary  in  jelly  glasses,  in  which  soil 
had  been  placed,  and  were  fed  various  kinds  of  green  leaves.  The 
adults  were  kept  in  cloth-covered  cages  outdoors,  and  given  sugar- 
water  and  alfalfa  blossoms.  Eggs  were  deposited  on  the  cloth  of  the 
cage,  and  could  be  clipped  off  or  allowed  to  hatch  in  place.  The  season 
of  1915  was  unusually  cool,  that  of  1914  about  normal. 

Dbvblopmbnt 

Egg.  The  egg  is  hemispherical,  a  little  less  than  1  millimeter  in  di- 
ameter, and  is  a  clear,  pale  yellow  when  first  deposited,  changing  to 
brown  by  the  second  day  and  darkening  slowly  thereafter.  Some  egg 
masses,  presumably  tmfertilized,  fail  to  show  this  color  change.  Of 
about  3,000  apparently  normal  eggs  observed,  75%  hatched,  different 
egg  HMisses  varying  from  7  to  100%  fertility. 

In  hot  weat^ier  eggs  will  hatch  in  4  da3rs.  In  1915  the  average  was 
5.2  days,  varying  frxjm  4  to  6  days.  In  May,  1914,  7  days  were  re- 
quired.   Eggs  in  a  single  mass  will  often  vary  a  day  in  hatching. 

Larva.  The  larvae  on  first  hatching  move  with  a  looping  gait,  but 
soon  take  on  the  customary  cutworm  movement.  This  species  grows 
faster,  is  more  active,  and  feeds  more  greedily  than  most  cutworms.' 
The  larvae  are  fotmd  by  day  hidden  in  loose  soil,  among  surface  trash, 
or  under  some  object.  They  seem  to  the  writer  to  be  leaf  feeders 
rather  than  typical  cutworms  in  their  feeding  habits.  Many  records 
show  that  they  climb  plants  to  feed,  and  that  in  some  cases  they  bur- 
row for  food,  such  as  potato  tubers.  In  case  food  is  scarce  the  larvae 
will  consume  every  green  portion  of  the  plant,  and  migrate  some  dis- 
tance in  search  of  food.  In  the  insectary  alfalfa,  several  common 
vegetables  and  weeds  were  greedily  eaten,  with  special  partiality  for 
pigweed,  cabbage,  and  turnip  leaves.  The  larvae  eventually  reach  a 
length  of  lyi  to  IK  inches  and  a  diameter  of  about  K  inch.  There  is 
much  variation  in  depth  of  color,  but  a  row  of  yellow  spots  down  the 
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msd-dofsal  Kne  is  invariable,  axid  easily  disttnguisbes  this  qiedes  frem 
others.  As  full  growth  is  gained  the  larvae  become  qakt,  shrink  in 
size,  and  exhibit  pupal  motiops  when  disturbed.  The  larva  dracwids 
about  a  inches  into  the  soil,  constructs  a  roomy  cell  and  the  pupa  is 
formed  therein. 

In  May  and  June,  1914,  individual  records  of  larval  life  varied  from 
24  to  28  days,  averaging  26K  days.  In  July,  1915,  a  krge  bfood  v»> 
ried  from  20  to  27  days  in  the  larval  stage,  averaging  24  days.  In 
September  and  October,  1915.  the  larval  stage  required  from  6  to  6 
weeks. 

Pupa.  The  pupa  is  of  the  common  Noctuid  type,  about  an  inch 
kxig.  It  is  light  brown  when  first  formed,  but  darkens  as  devdofv 
ment  proceeds,  until  abnost  black.  In  June,  1914,  individuals  re- 
quired from  13  to  16  days  for  the  pupal  stage;  in  June  and  Aagoal, 
1915,  the  pupal  stage  was  from  15  to  20  days,  averaging  16  or  17;  in 
October,  1915,  nearly  a  month  was  required. 

Adult.  The  adult  is  a  rather  large  moth,  expanding  about  IK  in* 
ches.  Two  forms  occur;  one,  the  more  numerous,  is  a  sober  brownish- 
gray  in  general  color,  the  other  a  shade  of  purple,  which  does  not  iw» 
tain  its  intensity  in  dry  specimens.  The  pattern  is  the  same  in  both, 
but  the  shade  is  quite  distinct,  and  among  several  hundred  moths  only 
one  has  been  seen  that  ccnild  be  classed  as  intermediate. 

The  mcth(xi  of  rearing  had  the  disadvantage  of  giving  few  individual 
records  of  adult  life.  The  hmgevity  in  6  cages  of  moths  varied  from  8 
to  13  da>'s.  EgKS  ore  deposited  witliin  tlirce  days  after  emergence, 
and  up  to  2  or  3  days  U-fore  death;  in  (me  cage  eggs  were  deposited 
12  days  after  the  antTKcnce  of  the  N-oungest  moth  present.  Pcnmlea 
confined  alone  have  in  some  cases  dqK>sited  normal  looking  eggs. 
which  failed  to  develo]>.  as  l)cfore  noted.  The  eggs  are  tisuall>'  de- 
posited in  masses,  irregular,  usually  ctim^iact.  although  sumc times 
scattered.  Eggs  masses  amtatned  from  lU)  to  320  eggs,  averaging  130. 
The  moths  iirefem^d  white  cloth  to  any  other  available  substance  for 
ovi|x«ition  Judging  fnim  the  numl>er  of  egg  masses  found  in  a  cage 
as  aim|)ared  m-ith  the  numt>er  of  moths  present,  a  female  may  deposit 
more  than  one  egj*  mass 
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Summary  op  Lipb  Ctclb 

Observations  on  the  time  of  maximtim  emergence  and  the  time  of 
maximum  oviposition  of  two  consecutive  generations  in  1915  confinn 
the  conchision  that  the  average  time  reqtiiied  for  a  generation  in  sum- 
mer is  not  far  from  50  days  in  Southern  Kansas. 

Doctor  Chittenden  gives  the  larval  stage  for  this  species  as  3  to  4 
weeks  at  Washington,  D.  C,  while  Lintner  states  that  it  is  23  to  28 
days  in  New  York;  both  state  that  the  pupal  stage  is  from  11  to  20 
days.  Slingerland  states  that  various  workers  have  estimated  the  life 
cyde  at  35  to  62  days;  Doane  and  Brodie  believed  that  in  Washington 
State  it  was  about  75  days. 

Seasonal  History 

At  Wichita  in  1915,  3  consecutive  generations  were  reared.  Lar- 
vae of  these  species,  presumably  of  the  first  generation,  were  active 
late  in  May  and  in  June,  and  pupated  late  in  Jtme;  adults  emerged 
early  in  July  and  deposited  eggs  soon  after  emergence.  Second -gen- 
eration larvae  hatching  from  these  eggs  pupated  early  in  August,  and 
became  adults  late  that  month.  Eggs  were  deposited  by  these  adults, 
and  the  larvae  hatching  from  them  developed  more  slowly  during  Sep- 
tember. Many  of  them  died,  but  some  pupated  in  October  and  be- 
came adult  in  November,  although  subjected  at  times  to  freezing  tem- 
peratures. In  May,  1914,  eggs  of  this  species,  evidently  deposited 
by  an  overwintered  individual,  were  found  on  a  towel.  They  hatched 
May  14;  the  larvae  pupated  about  June  10  to  15,  and  became  adult 
late  in  Jtme.  From  eggs  deposited  by  them  a  few  adults  were  reared 
in  August.  At  Garden  City  in  1913  moth  traps  were  run  from  early 
summer  until  late  in  November.  A  scattering  occurrence  of  Lyco- 
photia  adults  is  noted  all  season,  but  they  occurred  in  exceptional 
abundance  at  3  periods;  about  July  10,  August  15,  and  November  1. 
These  periods  of  abundance  must  correspond  to  the  first,  second  and 
third  generations  reared  at  Wichita  in  1915.  A  few  first  jg[eneration 
larvae  were  reared  at  Wichita  in  1916,  and  at  Muscatine,  Iowa,  in  1919; 
in  both  cases  the  adults  emerged  late  in  Jime.  Adults  were  seen  fly- 
ing in  July  at  Wichita  in  1917;  In  Iowa  in  1919;  and  in  Northern  Illi- 
nois in  1920.  In  the  latter  locality  a  small  larva,  evidently  of  the 
second  generation,  was  taken  July  26,  1920. 

Prom  this  it  would  seem  that  the  species  has  three  generations  in 
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Kansas  and  neighboring  states,  thotigh  the  third  may  be  only  partial: 
larvae  hatching  in  May,  July  and  late  Atigust  respectively.  Because 
of  variations  in  development,  extended  oviposition  and  adult  longev- 
ity, some  adults  arc  flying  at  almost  any  time  in  the  season.. 

Only  the  first  generation  is  usually  injurious,  larvae  of  the  later 
generation  being  scarce  and  hardly  noticeable  in  the  field.  This  is 
probably  due  to  |)arasitic  attacks.  In  Kansas  in  1915.  and  in  Iowa 
th  1919,  Lycophotia  was  heavily  parasited  by  Archytasanaiis^tLUuiiin' 
id,  and  there  are  doubtless  other  important  parasites.  Records  show 
that  the  later  generations  may  be  important  in  some  cases;  on  the 
other  hand,  even  the  first  generation  larvae  are  scarce  in  many  seasons, 

Riley  believed  there  were  two  and  possibly  three  generations  in 
Missouri;  Fletcher.  Lintner.  Carman.  Doane  and  Brodie,  aud  others 
have  expressed  the  belief  that  two  generations  occur. 

Hibbrnation:  The  writer  has  no  direct  evidence  on  the  method  of 
hibernation.  Moths  were  abroad  November  18.  1915  and  December  4, 
1917;  and  were  reared  under  outdoor  temperatures,  emerging  in 
November  1915.  Moths  were  flying  at  Garden  City  in  April,  both 
in  1914  and  1915;  and  Mr.  \V.  P.  Flint  sUtes  that  they  have  been 
observed  in  Manh  in  Illinois.  Noctuid  larvae  and  pupae  have  been 
carefully  aillected  by  the  writer  during  winter  and  early  spring  in 
several  seasons,  hut  none  of  Lyco|)hotia  have  been  found  amonv:  these 
collocti(jns.  The  facU  that  adults  arc  present  so  late  in  the  fall  and 
early  in  the  spring,  and  tliat  larvae  (ir  pui)ac  of  this  s^Kxrics  have  not 
been  found  durinvj  the  winttT.  su^j^esis  that  the  s|)ecies  hit)ematc  as 
adult. 

Gillette  reo»rds  a<lults  flying;  in  late  fall:  on  the  other  hand.  IxJth 
Chittenden  and  Forl)es  ret^ord  finding;  larvae  at  ditTerent  times  in  win- 
ter, and  Doane  and  Hmdie  vvinlt-re*!  tlie  si)e<-ies  as  ini{>ae  in  the  in- 
sectan*.  It  may  l»e  that  more  tlum  one  sta^jc  hihi'niatcs.  as  LXxtor 
Chittenden  suK^ests  Fmm  the  facts  the  writer  luis.  it  seems  likely 
Uiat  the  adult  is  the  pnnnpal.  if  not  the  only  hiUrrruitinK;  stage  in 
s<nitheni  Kaiisiis,  Mure  W(»rk  sh<»uld  Ix'  done  on  this  phase  of  the 
seasonal  historv 

DiMOKI'HISM 

AsiKtitl    U-forf.    two    f'«nns  of    adults   <K(-ur    (>n   ccmfming  these 
types-  fni«t}'.s  it.    M^^arate  ra^ie:^.    it    w;ls    found  that  the  pur])le  form 
did  T.<  t   rf;'p'<!u«e      In  «»!i!y    'Tu-  « as<'  were  e^^^   fouiul  in  the  ctL^e  of 
|nir]»le  nvths.  and  tluse  {yx'>  wrrc  alinonnal.  a]»]H»aretl  wiOuTeti.  and 
failed  t'»  tlevil<',»       Tlie  ^Ta\  nioths  dqiositeti  ix^s  in  j^reat  abundance. 
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whether  purple  moths  were  present  with  them  or  not,  and  these  eggs 
always  developed  normally  when  both  sexes  were  present.  When 
gray  females  were  confined  alone  they  deposited  infertile  eggs  in  some 
cases.  Some  gray  females  deposited  eggs  which  gave  rise  to  both  gray 
and  purple  moths,  in  one  large  brood  in  about  equal  numbers:  others 
had  only  gray  progeny. 
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LIFE  mSTORY  OF   PYRAUSTA  AINSLIEI  HEINR. 
AT  AMES,  IOWA,  DURING  THE  SEASON  OF  1920 

By.  I.  L.  Ressler,  Iowa  State  College,  Ames,  Iowa 

Since  the  introduction  of  the  European  Com-borer  into  the  United 
States  there  has  been  much  discussion  as  to  the  consequence  should 
this  pest  appear  in  the  com  belt.  This  led  to  the  study  of  the  life  his- 
tory of  Pyrausia  ainsliei  Heinr.,  a  native  borer  (smartweed  stem-bor- 
er), as  one  of  the  projects  of  the  Iowa  Agricultural  Experiment  Sta- 
tion at  Ames.  The  larvae  and  adult  females  of  P.  ainsliei  so  closely 
resemble  the  larvae  and  adult  females  of  P.  nubilalis  Hubner  (the  Eu- 
ropean Corn-Borer)  that  the  two  are  easily  confused.^ 

Injury 
The  writer  has  not  observed  the  work  of  the  insect  in  com,  since  it 
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win  only  feed  in  ootq  when  there  is  a  acarcity  of  its  natonl  food  ] 
Polygonum  hydropipir  L.  (smartwoed).  The  larvme  bisROw  into  tfao 
Polygonum  ttem  ttid  eat  their  way  upwatd  until  ready  to  pupata. 
The  point  of  entry  it  a  circular  opening.  The  writer  has  noticed  tliat 
infested  stems  prematurely  turned  red  just  as  older  uninfested  planta 
do.  It  has  been  said  that  this  turning  red  has  been  caased  eutiwly 
by  P.  ainsUii.  This  is  apparently  not  the  case,  but  merdy  seems  aa 
if  the  process  is  hastened  by  the  infestation.  As  many  as  seven  lar* 
vae  have  been  taken  from  a  single  stem  in  infested  fidds,  attbougb  tlia 
number  usually  only  ranged  from  one  to  three.  The  nature  of  tlia 
injury  to  com,  which  is  decidedly  imlilce  that  of  Hia  Bmopein  Cotii* 
Borer,  has  been  fully  described  by  W.  E.  Britton  in  his  Nineteentfi 
Report.' 

Distribution  And  Food  Plants 

P.  ainslM  occurs  throughout  the  Eastern  and  Middle  Western 
States  having  been  found  in  Massachusetts,  Connecticut,  New  York. 
New  Jersey,  Tennesee,  Illinois,  Missouri,  Kansas  and  Iowa.'  W.  P. 
Flint  and  J.  R.  Malloch  have  published  a  list  of  twenty  food  phntt 
of  this  species,  mentioning  the  fact,  however,  that  specimens  have  not 
been  found  in  any  of  them  except  where  they  were  growing  near  in-* 
tested  Polygonum.* 

LiPK  History  At  Ambs 

Two  Imwids  ol  the  insect  occur  during  the  sca.^on  at  Amc.  Iowa. 
The  lan'ae  wintcT  f)VtT  in  their  hum*ws  in  jsmartwced  after  clocinf 
the  Cipaiing  with  ex<Tiineiit.  In  Uic  s|)rinK  Uicy  l>ccamc  active  for  a 
short  time  and  cnttTed  the  |ni]>al  stajtc  durinj:  late  May  and  early  June, 
the  m<»tlis  tnuTKinK  after  a  jmixj  jKTicxI  o(  fnnn  ten  to  fourteen  days 
during  the  UiIUt  part  of  May  and  the  firft  half  of  June. 

AfttT  a  }]utri  flight  Uic  inoUis  deposited  Uieir  egK«  on  the  und» 
side  of  .«imartweed  leaves  in  masscf  onitainitij:  fmm  eleven  to  fifty 
eg^  The  ^Titer  has  not  l>ccn  able  to  clctcnmne  the  total  number  of 
eggs  Liid  by  a  sinfjle  female,  nor  }ias  he  l)ccn  able  to  induce  reared  fe» 
males  to  dqwisit  eg^s  iti  the  insectary.  tnit  oliservaticms  upon  disseo> 
tii)fis  of  females  indiaite  Uiat  a  sin^'le  individual  dqK>sits  several  hun- 
dred The  eg^s  are  ^jlistcninj:  white,  flat,  nearly  (ircular  in  shape  and 
o\'erlai>  each  othcT  on  thr  leaf  at  deposition  Daily  field  trips  were 
made  atul  Uie  first  egg  masses  were  oltscTved  on  June  tenth,  after  which 
they  (XHiki  t)e  found  freshly  laid  until  July  tenth.     The  incubatioD 
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period  lasted  from  six  to  ten  days.  Considerable  difficulty  was  ex- 
peiienoed  in  hatching  egg^  out  in  the  insectary  at  the  start  due  to  rap- 
id changes  in  temperature  and  moisture  conditions.  This  was  soon 
remedied,  however,  and  the  results  obtained  in  the  insectary  tallied 
with  the  observations  in  the  field.  Just  before  hatching  the  egg 
turned  a  brownish  color. 

The  larvae  of  the  summer  generation  hatched  in  the  latter  part  of 
June  and  continued  through  a  period  imtil  about  July  tenth.  The 
ne^y  hatched  larvae  began  to  feed  almost  immediately  in  the  mid- 
rib of  the  leaf  but  soon  migrated  to  the  stem  where  they  made  a  cir- 
cular opening,  entering  the  stem  almost  invariably  just  above  a  node. 

The  pupae  of  this  generation  were  observed  about  the  end  of  July 
and  the  last  on  August  twenty-third.  Just  before  pupating,  the  lar- 
vae spun  a  delicate,  white  silken  curtain  across  its  burrow  just  in  front 
and  back  of  itself,  forming  a  cell.  The  pupal  stage  extended  over  a 
period  of  from  nine  to  fourteen  days,  the  average  length  being  twelve 
dajrs.  The  first  moths  emerged  August  tenth  and  were  observed  in 
flight  until  September  fourth.    These  moths  began  to  deposit  eggs 
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in  the  latter  part  of  August  and  fint  half  of  September.  The  fint 
overwintering  larvae  hatdied  out  above  the  eii^th  of  September  and 
were  in  evidence  until  nearly  the  end  of  the  month.  The  larvae  fed 
actively  until  cod  weather  when  they  plugged  their  entry  holes  in 
preparation  for  hibernation. 

The  chart  above  (Pig.  6)  diagrams  the  life  history  as  conelaled 
with  the  average  temperature  and  humidity  records  of  the  station  for 
the  season  of  1920. 

Natural  Enbmibs 

One  very  important  hymenopterous  parasite  of  P.  ainsim  of  the 
Csmily  Braconidae,  genus  Aleiodgs,  was  reared.  While  boring 
do  not  usually  have  natural  enemies  of  suflBdent  importance  to  be  < 
sidered  as  a  factor  in  the  control  of  the  insect,  this  parasite'  will 
doubtedly  reduce  the  percentage  of  infestation  during  the  coming 
season.  Fully  fifty  per  cent  af  the  larvae  collected  were  parasitiMd, 
eadi  one  having  froai  four  to  eight  Braconid  larvae  on  it. 

Conclusion 

The  Eumpean  Com-Borrr  has  two  complete  generations  in  Massa- 
chusette.  which  cktsely  parallels  the  life  histor}*  of  P,  ainsim  as  worked 
out  at  Ames.  While  each  of  the  stages  appeared  a  little  later  during 
1920  at  Ames  than  like  stages  aiypcarod  in  the  Ivumpean  Com  Borer 
in  Massachusetta.  this  can  no  doubt  l>e  explained  by  the  fact  that 
each  was  studied  during  different  yeius.  under  varying  degrees  of  tem- 
perature conditions,  (tiven  similar  c«)nditicins  for  each,  it  is  the  writ- 
er's opinion  that  the  twf»  insects  would  ^larallel  each  other  in  Iowa. 
shfjuld  P.  nuhilaiis  tie  intnxhuTil  into  Uic  state  The  pruhlem  before 
us  is  a  grave  one.  for  reaching  in  its  consequences,  and  noefTurts  should 
be  lost  in  the  work  to  ])re%*etU  Uie  further  spread  of  tliis  pest. 
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THE  EFFECT  OF  POISON  BRAN  MASH  ON  GRASSHOPPERS 
AND  THE  LAPSE  OF  TIME  BETWEEN  POISONING  AND 

DEATH! 

By  A.  L.  Ford.  Scientific  Assiiiatu^  Bureau  of  Entomology,  West  Lafayette,  Indiana 

The  feeding  powers  of  normal,  healthy  grasshoppers  are  well  known 
by  practically  every  fanner.  Also  those  who  have  used  poison  bran 
mash  for  their  control  know  that  it  is  not  an  instantanejus  killer,  in 
fact  it  usually  takes  one  or  two  days  for  a  hopper  to  die  after  feeding 
on  the  poison.  These  two  facts  often  tend  to  discourage  the  use  of 
poison  mash  for  grasshopper  control.  Since  a  large  army  of  hoppers 
is  capable  of  consuming  vast  amounts  of  green  food  in  a  single  day, 
many  farmers  say  "Why  poison  when  it  will  not  kill  for  two  days  as 
my  crop  will  be  taken  in  that  length  of  time  anjrway." 

The  writer  has  had  to  contend  with  this  idea  many  times  and  yet 
he  had  no  positive  data  showing  that  the  farmer  was  wrong.  It  was 
with  this  in  view  that  the  author  started  to  compile  data  showing  that 
although  poisoned  hoppers  appear  perfectly  healthy  until  a  short  time 
before  death,  they  consume  very  little  food  after  poisoning  as  com- 
pared with  unpoisoned  hoppers  during  the  same  period  of  time. 

The  work  was  done  at  the  field  laboratory  of  the  Bureau  of  Ento- 
mology at  Lafayette,  Indiana  during  the  late  summer  and  early  fall 
of  1919.  A  serious  infestation  of  Melanoplus  femur-rubrum  occurred 
in  this  locality  at  that  time  thus  facilitating  the  work  greatly.  All 
experiments  were  performed  on  adults  of  Melanoplus  femur-rubrum. 

Adults  of  the  above  species  were  collected  from  the  field  by  hand 
sweeping  and  placed  in  screen  cages  without  food,  where  they  were 
left  for  one  day  in  order  to  become  sufficiently  hungry  to  feed  in  cap- 
tivity. A  small  amotmt  of  poison  bran  mash  was  then  mixed  and 
placed  in  the  cage.  As  the  hoppers  therein  came  to  feed  on  it  they 
were  timed  in  minutes.  After  feeding  for  the  required  time  (two  min- 
utes) each  hopper  was  removed  and  placed  in  an  individual  lantern 
globe  cage  together  with  a  piece  of  green  com  leaf  cut  to  known  dimen- 
sions. This  food  was  changed  frequently  imtil  the  hopper's  death. 
Each  time  the  com  leaf  was  removed  the  area  eaten  was  traced  on 
cards,  each  hopper  having  an  individual  card.  Later  the  total  area 
eaten  by  each  hopper  was  determined  in  square  inches  of  com  leaf  by 
means  of  the  planimeter.  In  this  way  the  amount  each  hopper  ate 
between  the  time  of  poisoning  and  death  was  acciurately  calculated. 
Unpoisoned  hoppers  freshly  swept  from  infested  fields  were  run  as 
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cfaeda  along  with  the  poisoned  one  in  eadi  experiment,  that  gmng 
tbt  difference  in  the  amonnt  of  food  eaten  by  potooned  and  unpoiwyiad 
hoppers  for  the  same  period  of  time. 

In  this  work  poison  nuish  mixed  with  Paris  sreen,  white  araenic  and 
erode  arsenic  were  used  and  data  obtained  on  tbt  eBtct  of  these  differ^ 
ent  arsenicals  on  the  feeding  capacity  of  grasshoppers.  Also  data 
were  obtained  on  the  length  of  time  required  Cor  these  various  poisons 
to  kill,  together  with  the  effect  of  different  amounts  of  poison  mash 
consumed  on  the  time  of  death  and  food  eaten  after  poisoning. 

The  following  table  shows  the  difference  in  the  amount  of  com  leaf 
eaten  during  the  same  length  of  time  by  unpoisoned  hoppers  and  thoaa 
poisoned  by  jxmsh  containing  Paris  green. 

Tamji  I 

Eipt.        No.Hopptn        No.dMck       Av«r.tinM  Av«r.tkB»        Av«r.aat, 

No.  poiaocwd  hof»p«n  brtwwn  ciMck  ho^      corn  Umt 

poiaoniiw  part  wm*  al-    Mtoa  bv 

and  daath  lowad  to  faad  potaooM 


10B0  t  1  4A  hrm  a  hta.  0  OF  aq.  Ia.      OlSS  m.  te 

i»7  9  3  3»    ••  »    ••  aoi  ^   -      IJS  ^    - 

I»IM  9  U  44.0  ••  44.9  -  aiS      -    "       OSt       -     * 

lym 10 10 aaui  •• aa-n  " acn4  "   "     ats     "    - 

A^^^n^t  KTTrv  0.071     "     **      0944    "     " 

The  |K)is()n  masli  u.sed  in  tlie  experiments,  the  results  of  which  were 
sho^ii  in  Tal)Ic  I,  was  mixed  accfirdinf:  t*)  Uic  folhrnnng  fcyrmula:  V^ 
lb.  Paris  i:nx\y:  2.')  I!)S.  wheat  l»ran,  and  2  qts  hlark  strap  molassea, 
no  fruit  l>einjj  um-cI  In  tJic  f^air  ex]HTiincnts.  individual  rca>rds  were 
kq)t  on  21>  ]K)i.«w*n«l  }u>]>]>its  and  23  rhtxk  (un|)oi»ined)  hoppers,  Iwth 
grDU|>s  iK-invj  alUiwed  to  fcetl  Utr  the  8;une  length  of  time  The  aver* 
age  ]>i»ri«Kl  l)etwenj  |K»isoninK'  and  death  for  the  lot  was  .Vi  5  hours. 
Duriti^:  tliis  time  thr  j>  »is*»ne<l  l:o]>fnTS  ate  an  average  «»f  0.071  square 
inches  ♦»f  e<int  leaf  each,  while  the  uniwiiscrtiecl  hoj/iHrrs  ate  an  average 
of  ()*.MI  S({uare  inrhes.  sliowinj;  tliat  the  un|K»is<incrl  ctmsumed  slight- 
ly over  I.'i  times  as  niiieh  hnnl  as  the  ]H»is*>ned  fiiu*5. 

The  f«»ll«.wi!i^'  tal)le  sl.«»ws  tlie  (lificTerur  in  the  amount  of  cnm  leaf 
eaten  l»v  iniiM.isonit!  h»»]iptTS  a?n1  tlH'Sc*  ^M^isonc-d  hy  masli  ermtasning 
wl'.it**  ;irsenir.  duri'U'  the  sanu*  ]»rri'K!  of  time 

I  ^  .1  f  ! : 

''x:\  \  .  1  .;.  N    .         \  .  V      -•     i  V    ■    •    y»-  V.«"4n'  Av«r.«al 

-  *  I  -■  .  .  .  r  h<^  k  h  .J,.         rAtrf.  ♦«»  aatati  *»t 

it^rt   w*rr  tk>i^i*i«^  aiijaafina4 


June,  '21]  fokd:  gka9Shoppbrs  and  bean  mash  283 

The  poisoned  mash  used  in  expei'lnieuts,  the  results  of  whidb  are 
shown  in  Table  II,  was  mixed  according  to  the  following  formula: 
White  arsenic  K  lbs.;  wheat  bran  25  lbs.  and  black  strap  molasses  2 
quarts,  no  fruit  being  used.  In  these  two  experiments  individual  re- 
cords were  kept  on  19  poisoned  hoppers  and  19  check  (unpoisoned) 
hoppers,  both  groups  being  allowed  to  feed  for  the  same  period  of  time. 
The  19  poisoned  hoppers  ate  an  average  of  0.151  square  indies  of  com 
leaf  each  between  the  time  of  poisoning  and  death,  while  the  unpoisoned 
hoppers  ate  an  average  of  1.049  square  inches  during  the  same  period 
of  time,  showing  that  the  unpoisoned  consumed  approximately  seven 
times  as  much  food  as  the  poisoned  ons. 

The  following  table  shows  the  difference  in  the  amount  of  com  leaf 
eaten  by  unpoisoned  hoppers  and  those  poisoned  with  bran  mash  con- 
taining crude  arsenic,  during  the  same  period  of  time. 

Tablb  III 

Bxpt.         Nchoppers        No.check        Aver.time        Aver.time        Aver.amt.  Aver.amt. 

No.           poison^             hoppers           between            check  hop-        com  leaf  eaten  by 

poisoning         pers  were         eaten  by  check  hop- 

and  death        allowed  to       poisoned  pert 

feed hoppers 

1096                   1                          1            48  hn.               48  hn.             0.11  sq.  in.  a06  sq.  in. 

19100               11                        11            70.7  "               70.7  •*               0.31  "     "  1.867^      " 

19158 10 10            27.5  " 27.5  " 0.024  "    "  1.202  "     " 

Avenges            50  hrs.                                       0.166"     *•  1.525    "     " 

The  poison  mash  used  in  the  experiments,  the  results  of  which  are 
shown  in  Table  III,  was  mixed  according  to  the  following  formula: 
1)4  lbs.  crude  arsenic,  25  lbs.  wheat  bran,  and  2  quarts  black  strap 
molasses,  no  fruit  being  used.  In  these  experiments  individual  records 
on  22  poisoned  hoppers  were  kept,  together  with  22  check  (unpoisoned) 
hoppers.  The  unpoisoned  ones  ate  an  average  of  1.525  square  inches 
of  com  leaf  each,  while  those  which  were  poisoned  ate  only  an  aver- 
age of  0.]  66  square  inches,  showing  that  the  impoisoned  hoppers  con- 
sumed approximately  nine  times  as  much  food  as  the  poisoned  ones 
during  the  same  period  of  time. 

Averaging  the  three  sets  of  experiments  tabulated  above,  it  is  seen 
that  complete  and  individual  records  were  kept  on  80  poisoned  and 
74  unpoisoned  hoppers.  The  poisoned  ones  ate  an  average  of  0.122 
square  inches  of  com  leaf  between  the  time  of  poisoning  and  death, 
while  those  that  were  not  poisoned  ate  an  average  of  1.175  square 
inches  during  the  same  length  of  time.  Thus  the  tmpoisoned  hop- 
pers ate  9.6  times  as  much  food  as  those  which  were  poisoned. 

Taking  up  the  question  of  the  length  of  time  required  to  kill  by  the 
three  poisons,  we  find  from  the  data  set  forth  in  the  three  tables  above, 
the  following  interesting  facts.     The  29  hoppers  poisoned  by  bran 
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mash  containing  Paris  green  lived  for  an  average  of  35.5  hoars  after 
being  poisoned,  the  19  individuals  receiving  the  white  arsenic  mash 
lived  for  an  average  of  43.9  hours  after  poisoning,  and  those  poisoned 
by  crude  arsenic  mash  continued  to  live  for  an  average  of  50  hem 
after  poisoning.  The  poison  mash  mixed  with  Paris  green  killed  qtsidc> 
er  than  the  others,  that  mixed  with  crude  arsenic  being  an  average  of 
14.5  hours  slower.  The  average  length  of  time  taken  for  the  white 
arsenic  to  kill  was  about  midway  between  the  Paris  green  and  cmde 
aisenia 

Hie  amount  of  poison  bran  mash  reqtiired  to  IdU  grasshoppers  and 
the  efTcct  of  different  amounts  consumed  on  the  rapidity  of  loll  and 
amount  of  food  eaten  after  poisoning  was  next  considered.  These  ex- 
periments were  performed  by  allowing  the  hoppers  to  feed  on  poisoned 
mash  (K  lb.  Paris  green  and  2  quarts  black  strap  molasses  for  each  15 
lbs.  of  wheat  t)ran)  for  different  lengths  of  time,  thus  consuming  differ- 
ent amotuits.  These  were  then  placed  in  individual  cages  and  treated 
similar  to  the  hoppers    in  the  experiments  previously  shown. 

The  following  table  shows  the  length  of  time  between  poisoning  and 
death  and  Uie  amount  of  food  eaten  after  poisoning  by  hoppers  reoesv- 
tng  different  amounts  of  poison  bran  mash. 


N..  y-i 

M*r» 

Timr    all'.wr  1  t 

Taw«  IV 

Avrrairr  l«mr 

at>.!    ,Jr*th 

2Mflhf». 

.M  ;   >:r-i 
.inn  hrx 

A 
A 

1  mmutr 

J   riil'.W'.r* 
.1   rTur.utrn 
4   f  ••  •;•.' 

1)  al7  M]    in 
ooTh  ■ 

Thc^se  datri  aj)j>armtly  show  tlmt  the  hf>|>y>crs  rccci\nng  the  smallest 
am<»uiit  ff  j»<»is<'Ti  liran  mash  <\\i^\  quicker  and  atf  k*5S  after  l>eing  poi- 
scmcd  than  any  of  the  c»t}uT  j:n»u|>s  Hnwe\'cr.  one  c.f  the  hofi^iers  in 
this  ^T«  u]»  faileil  t<'  Ik-c^  nu*  pois^.ncd  at  all.  and  must  \tc  taken  into  cnn- 
sidcTatMii  Thf»se  ho])]KT!i  which  fwl  cm  the  jx»isrm  fc^r  l\  minutes 
live^l  h'vyer  and  ate  nvre  than  anv  of  Die  other  n'fmps 

S\iininan'iM^»  the*  data  s<*t  !«»rth  in  this  |viikt.  it  » an  l»e  said  thatal- 
thcn:^:}  ^T.is'li"i»pfrs  inav  a|»jK*ar  h.ralthlv  and  a*  tivt*  f«rr  manv  hours 
after  rati!  1:  ;'<.is<.n  l»ra!i  mash.  tJiey  consume  ven*  httic  focxl  as  cnin- 
pand  witlj  n:i;»ois<»T.(d  h.*  ]']»<r5.  the  data  s}iouinp  less  than  one  ninth 
I4S  rniK  K  Ii«  •  aiiM-  •»(  t!i:s  no  tanner  \vh'»  has  fvisi. nrd  shinild  In*  diS- 
coiira^:c<l  :f  t!.e  h.^pyvers  mnaiTi  active  \n  fields  for  a  considcralile  period 
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of  time  after  treatment  with  poison  bran  mash.  Furthennore  the 
last  experiment  seems  to  indicate  that  it  takes  very  little  poisoned  bran 
mash  to  kill  a  hopper  and  those  receiving  smaller  amounts  die  just  as 
soon  and  eat  just  as  little  after  poisoning  as  those  consuming  larger 
amounts. 


OBSERVATIONS  ON  THE  ATTRACTIVENESS  OF  MATERIALS      ^ 
USED  IN  GRASSHOPPER  BAITS' 

By  A.  L.  Ford,  and  W.  H.  Larrimer  Scientific  Assistants,  Bureau  of  Entomahgy 

West  La  Fayette t  Indiana 

During  recent  jrears  conflicting  results  as  regards  efficiency  of  kill 
seem  to  have  been  obtained  from  the  use  of  various  substances  in  grass- 
hopper baits.  Favorable  results  have  been  reported  from  such  wide- 
ly differing  mixttires  as  those  made  without  fruit  flavors  or  syrups, 
those  in  which  sawdust  has  been  substituted  for  wheat  bran,  and  those 
containing  vinegar  and  salt  as  attracting  agents.  Many  substances 
have  been  suggested  as  attractive  baits  without  even  giving  them  a 
trial.  This  confusion  clearly  shows  that  much  work  remains  to  be  done 
along  this  line,  especially  in  those  regions  east  of  the  Mississippi  river 
where,  for  s:nne  tmknown  reason,  grasshoppers  have  been  on  the  in- 
crease for  several  years. 

During  the  summer  of  1919  a  serious  outbreak  of  Melanoplus  femur' 
rubrum  occtured  at  Lafayette,  Indiana,  thus  furnishing  an  excellent 
oportimity  for  either  increasing  or  clearing  up  some  of  this  confusion. 
Accordingly,  a  series  of  experiments  was  planned  with  reference  to  the 
attractiveness  of  materials  used  in  grasshopper  baits,  always  keeping 
their  availability  and  cheapness  in  mind. 

By  this  plan  the  following  points  were  to  be  determined. 
1st.     The  comparative  attracting  power  of  various  flavors. 
2nd     The  relative  attracting  values  of  various  syrups. 
3rd.    The  attracting  values  of  various  body  materials  in  poison  bran 
mash. 

To  obtain  accurate  data  on  these  points,  the  most  promising  of  the 
various  flavors,  syrups  and  materials  were  selected  from  those  which 
have  been  reported.  It  was  necessary  to  place  equal  amoimts  of  the 
mash,  mixed  in  various  ways,  in  the  infested  fields  and  record  the  num- 
ber of  hoppers  attracted  to  them  under  natural  field  conditions. 

The  next  problem  was  to  make  an  accurate  coimt  of  the  hoppers  at- 
tracted to  these  baits.     In  order  to  secure  the  cotmt  by  ordinary  ob- 
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servEtion  it  was  necessary  to  approach  so  close  to  the  bait  that  part  of 
the  hoppers  were  frightened  away.  Several  types  of  traps  were  ooo* 
structed,  any  of  which  would  successfully  retain  the  hoppers,  once  they 
had  entered,  thus  making  possible  an  accurate  count.  All  of  thmt  w«ra 
unsuccessful  since  the  hoppers  apparently  preferred  to  obaerve  the  bait 
from  the  outside  rather  than  enter  the  trap  and  feed. 

Next,  a  few  experiments  were  tried  with  a  pair  of  army  field  glaassi 
(Prism  stereo  6  power)  with  which  it  was  possible  to  make  accurate 
counts  with  the  observer  stationed  from  twenty  to  thirty  feet  from 
the  bait..  The  grasshoppers  seemed  to  have  no  objection  to  this  meth- 
od  of  procedure  and  it  proved  so  satisfactory  that  all  the  data  recofd- 
ed  in  this  paper  were  secured  by  the  aid  of  these  glasses. 

All  bait  combinations  were  mixed  in  nnall  batrhes.  care  being  taken 
to  add  the  various  ingredients  in  their  exact  proportions.  Equal  a- 
mounts  of  the  various  baits  were  placed,  each  in  the  center  of  a  heavy 
card-board  disc,  one  foot  in  diameter  and  checked  off  in  squares  by 
heavy  black  lines  to  make  the  tmnts  both  easier  and  more  accurate. 

All  hopi)ers  observc<l  feeding  or  within  the  six  in.^h  radius  of  the  bast 
were  included  in  each  count,  these  counts  l)cing  made  at  short  inter- 
vals thniughfiut  the  day.  In  order  to  eliminate  any  |K)6sible  error  doe 
to  gn*atcr  almndancc  of  gras&lic)])])crs  in  siime  kx^ations,  in  all  experi- 
mcjits  the  )M>siti(m  of  the  .anls  was  inten^hanged  afttT  cver>'  few  cuunta. 
Thu.s  thr  numUT  of  hopjHTS  attracted  to  the  various  cfimhinations  <rf 
materials  u.sc<l  in  the  laits  was  aixmrately  detennineil.  Most  of  the 
ex])ennunits  wiTe  |)erfonne<l  on  a  tract  of  uncultivated  land  covered 
with  a  nitik  k'^owDi  of  weeils  and  heavily  infe?teil  with  grassho|>pers. 
A/,  /nnur-fuhrum  IwinR  by  far  the  predominating  SjKxnes. 

In  the  following;  ex|KTiinents  H\  flav^irs  were  use<l  in  2fi  different 
comlnnations  The  tahk'S  sliow  the  flavors  which  were  run  side  by  skit 
cm  the  s;une  day.  the  number  of  counts  made  cm  i*ach.  and  the  total 
numluT  of  hojUKTs  ci»unte<!  at  each  Uiit  during  the  day.  In  these 
tabk*s  the  wonl  niohcses  is  ^•ivni  f<»r  Uie  aimmon  black  strap  molas- 
ses The  |iri»|)ortionK  in  which  the  vah(»us  flavors  wtTe  used  are  as 
follows  Hlack  stmp  molassc*.  2  quartf  to  25U>5  of  bran  Fusel  oil. 
anise  oil  and  liinon  extnu  t.  fmm  1  to  2  ounces  to  2o  lbs.  of  bran.  Cider. 
vmn:ar.  and  gra]>e  juice.  1  quart  to  25  ll*s  ot  bran  Watcrmekm.can- 
teki]ie.  t«9iuitf)cs  and  a]i]Av  jHmiacc.  enough  to  make  1  quart  to  each 
25  It's  of  bran 
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Tails  I  -  BzrBumicT  lOSS  sun  on  Aug\»t 
3. 1010  m  L16R1.T  Imfbstxd  Rate  Pixld. 


Tablx  II  •  Bafmmmewt  lOSO  kun  on  August 
4.  1910  AT  Edge  op  Whkat  Sttjbbls  Pixld. 


PUvor 

Total  No. 

Total  No. 

FlaTor 

Total  No. 

Total  No. 

ooontt 

boppers 

hoppers 

dnrioc 

attracted 

during 

attracted 

tbedAT. 

during  day. 

the  day. 

during  day. 

Check 
CWtt  brmn) 
Pnael  oil  ft 

50 

7 

Apple  & 
molasses 

33 

97 

Lemon  ext.  & 

moll  lie  ■ 

50 

21 

molasses 

33 

107 

Appleft 
moMMes 

50 

16 

Molasses  ft 
salt 

33 

47 

Am^oflft 

Lemon  peel  ft 

moiii  itci 

50 

10 

molasses 

33 

107 

Umon  est.  ft 

Molasses 

molanes 

50 

12 

alone 
Anise  oU 

33 

131 

ToUb 

250 

66 

ft  molasses 

38 

70 

Apple,  salt  ft 

molasses 

38 

62 

Orange  peel  ft 

molasses 

38 

132 

Check 

(wet  bran) 
Pusel  oil  ft 

38 

178 

molasses 

38 

132 

Watermelon  ft 

molasses 

33 

128 

Totals 


1200 


Tablx  III  •  Bxfxrimxnt  1040  run  on  Aug. 

5.  1010.  ON  INFXSTXD  LaND  GROWN  TO  WXXDS. 

Flavor  Total  No.  Total  No. 

cotmts  hoppers 

during  attracted 

the  day.  daring  day. 


TaBLB  IV  •  EXPBRIMXNT  1041  RUN  ON  AUG. 

5.  1919.  ON  Infbstxd  Land  Grown  to  Wxxds 
Plavor  Total  No.        Total  No. 

counts  hoppers 

during  attracted 

the  day.  during  day. 


Check 
JW«b«n) 


Watenneion 


Watermekm 
ft  mnlawes 
Apple  alone 
Apple  ft 
molaesee 
Anise  oj] 


Anise  oil 
ft  mnlawes 
Ormoge  ped 
alone 

Lemon  ped 
alone 

Lemon  ped 
ft  mnlasBes 
Fusel  oil 


Fued  oU 
ft  molasses 


13 

13 

13 

13 
13 

13 

13 

13 

13 

13 

13 

13 

13 

13 


Check 

66 

(Wet  bran> 

Molasses 

228 

alone 

Watermelon 

201 

alone 

Watermekm 

114 

ft  molasses 

100 

Apple  alone 

252 

Apple  ft 
molasses 

Anise  oil 

68 

alone 

Anise  oil 

46 

ft  molasses 

Orange  peel 

33 

alone 

Orange  peel 

57 

ft  moUsses 

Lemon  peel 

82 

alone 

Lemon  ped 

114 

ft  molasses 

Pusel  oil 

41 

alone 

Pusel  oU 

34 

ft  moUssee 

13 

13 

13 

13 
13 

13 

13 

13 

13 

13 

13 

13 

18 

13 


345 

724 

610 

508 
658 

720 

220 

185 

206 

406 

871 

432 

820 

243 


ToUU 


182 


1535 


182 


6038 


JOVUULOrBOOMHICBMTQIlOUIOf  (VoLU 


Ta«*  V 

Auovn  11.W19.  OH  i 

Pkvor  Total  No.       Total  Wo.  Fbvor  Total  Na       Tctal  Wo. 

daftaf  Attnctad  daitaf  annclii 

tlM  diy  dntaf  d^r  ttao  day  dntaf  iiy 


jhiii, 

M 

•55 

Cite    ft 

50 

Mi 

orSSr^ 

T^MtoL  ft 

AlOM 

M 

SSI 

boImim 

50 

B5 

Afltnottft 

LoMoopolp 

■plMni 

M 

AM 

ft  minltg 

50 

M5 

WistorBakao 

Ante  oU  ft 

tiSSL. 

55 

600 

sss- 

50 

Mi 

•low 

55 

liU 

(wnn  bnn) 

50 

iM 

AST 

55 

MO 

ViMwr  ft 

50 

417 

ffH** 

CuWkipt 

Ml  MM 

55 

Mi 

ft  owUmm 

50 

Mi 

FTtirwrinn 

t    BBOiUHi 

55 

MB 

ft  mnliMw 

50 

iU 

■Ijjflfl 

fHll   oil 

55 

M7 

ft  mnliMw 

iM 

|mm^ 

Appto  pooko 

55 

t05S 

ft  hmUnm 

80 

iM 

hKk 

■M  hrwi) 
IMUM*  palp 

55 

IMl 

molMMt 

50 

iM 

UotoO  Mt.   ft 

fnhiMi 

55 

1054 

mnliMw 

m 

iM 

fMo  p«lp 

Ompo  intoa 

ObM 

55 

lOM 

ft  ooUmm 

50 

iM 

PMt  OU 

Otmoflo  pMl 

Alow 

55 

Ht 

50 

iii 

MoUmm  aIom 

50 

ToUU  770  13331  730 

In  ttie  experiments  shown  in  ttic  preceding  tables,  a  total  of  aS,496 
hoppers  were  recfirdcd  in  2497  sq^arate  counts.  With  data  on  this 
large  numlicr  of  individuals,  t^ertainly  fairly  accurate  a  inclusions  can 
be  drawn.  The  totals  for  ttiese  six  cx}>crinicnts  diow  that  of  theM  26 
flavor  (tmihinations  used,  black  strap  molasses  without  additional  flavor 
attracted  more  ho|i|)crs  than  any  oUicr.  af^le  and  black  strap  molaa- 
ses  lietng  second,  and  tlic  vhct^k  (wet  liran)  tliird- 

Tlie  advantage  i>f  using  Uie  well  known  citrus  fruit  flavors  is  not 
bonii*  out  here  as  in  every  lavc  tliosu.*  combinations  containing 
citrus  fruits  wtn*  well  dou-n  Uir  list  when  taken  in  tlie  order  of  tha 
total  r.uinUT  of  h<.]»inTs  allractcd  in  the  six  ex])eriment5.  even  tha 
chctk  (wet  bran  aloi.o  v:ivi!iK  a  nmrh  U*tter  total  Uian  any  of  theM. 
Since  the  chc<'k  ran  so  high  in  Uie  list,  one  might  wrll  think  that  there 
is  noUang  gained  by  tlie  use  of  any  kind  <if  liavors  or  s>Tups  in 
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bran  xnash  for  grasshoppers.  The  data  show  that  the  check  total  was 
1941  hoppers  while  the  black  strap  molasses  totaled  2488,  being  547 
or  slightly  over  28%  more  than  the  check.  Certainly  or.e  could  well 
afford  to  add  black  strap  mokisses  at  the  rate  of  2  quarts  per  each  25 
pounds  of  bran  to  obtain  a  28%  increase  in  attractiveness 

In  experiment  1960  (Table  VI)  it  is  seen  that  vinegar  and  black  strap 
molasses  lead  the  list  with  417  hoppers,  cantelope  and  black  strap  be- 
ing second  with  400.  Due  to  lack  of  time  these  two  combinations  were 
run  but  once  and  showed  up  favorably.  As  soon  as  opporttmity  affords 
ftcrther  experimentation  will  be  performed  on  these  flavors. 

Next  it  was  decided  to  determine  whether  or  not  the  use  of  salt  in 
bran  mash  adds  to  its  power  to  attract  grasshoppers.  Accordingly 
an  experiment  was  devised  whereby  four  flavor  combinations  with 
and  without  salt  (enough  to  taste  strongly)  were  run  side  by  side  as 
were  the  experiments  shown  above.  The  following  table  shows  the 
flavors  used,  the  total  number  of  counts  made,  and  the  total  number 
of  grasshoppers  attracted  to  each. 

Table  VII  -  Bxpbumknt  1942.  PsiuroKMKD  on  August  7.  1919  of  Infbstid  Land  Gkown  To 
Weeds. 


Flavor 

Total  number  of  counts 

Total  number 

hoppers  attracted 

Without  salt. 

With  salt 

Lemon  ext.  ft 

molasaes 

25 

343 

Lemon  ect.. 

molaMes&talt. 

25 

213 

Lemon  peel,  ft 

molaMes 

25 

436 

Lemon  peel. 

molMMt  ft  telt 

25 

276 

Apple  ft  moUsMS 

25 

297 

Apple.  moUeiet 

ftMlt 

25 

261 

Molest  alone 

25 

343 

Molanes&talt 

25 

339 

TotaU 


200 


1419 


1089 


The  above  table  shows  that  a  total  of  3508  hoppers  were  recorded 
in  200  separate  counts.  In  every  case  the  combinations  without  salt 
attracted  a  greater  number  of  hoppers,  the  total  being  over  23%  more. 
This  would  indicate  that  no  benefits  are  derived  from  the  use  of  salt 
in  bran  mash  for  grasshoppers,  in  fact  here  it  apparently  repels  rather 
than  attracts  them. 

Strup  Experiments 

Having  come  to  a  definite  conclusion  concerning  the  attractiveness 
of  flavors  in  bran  mash,  next  it  was  decided  to  make  observations  on 
the  attractive  powers  of  various  syrups.  Several  of  the  more  common 
syrups  were  secured  and  used  in  the  nming  of  small  amounts  of  bait 
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at  the  rate  of  2  qtiarts  to  each  25  pounds  of  wheat  fanm.  The  uiiUuiig 
were  placed  on  cards  in  an  infested  field  and  ran  similar  to  the  cqisri* 
ments  explained  above.  The  following  table  shows  the  synqM  osed* 
the  total  number  of  counts  made,  and  the  total  number  of  hofyers  at- 
tracted to  eadi. 

Tamji  VIII  •  BzmniBrr  1M8  Pnfoucn*  on  Aucmr  96.  1919  on  lMwm&n»  iMm  Gaom 

TOWBOft. 

Synip  ToUl  coaau  iiu4».  ToUl  munbtr  hoppiw  wMnt^&L 

Black   Stnp  MoUaM  do  Ol 

Dttfffc  Karo  Corn  Srrap  00  mo 

Licht  Karo  Com  Srnip  flO  f  10 

Sorfhuin  00  476 

N«w  OHmim  MoUmm  00  4M 

CiMck  Kwwi  bran)  00^  Oft 

Toula  300  3ltl 

The  syraps  were  run  in  duplicate,  30  counts  being  made  Cram  each* 
the  combined  results  of  whidi  are  shown  in  the  above  table.  ThsM 
data  show  that  black  strap  molasses  attracted  by  far  moce  hoppers 
than  any  of  the  other  syrups,  which  were  very  Kttle  better  than  tba 
dieck  (wet  bran). 

ExPBRUfBNTS  ON  BoDY  MaTBRULS 

The  recent  advance  in  the  price  of  wheat  bran  has  made  its  use  in 
grasshfy|vpcr  tuiits  almost  pn)hihitive  in  certain  localities.  Not  only 
this  hut  it  has  t>ccn  tnifxissiMc  to  scaur  wheat  liran  at  any  price  in  cer- 
tain rc^'i<ms.  AccordinRly  an  cx|>criment  was  planned  whereby  var- 
i<ms  N<iy  materials  were  run  side  by  side,  as  shown  in  the  above  ex* 
perimcnts  and  recfirds  made  of  the  number  of  hoppers  attracted  to  each. 
In  all  (»f  these  aimf>inati(ms  filack  strap  molasses  was  used  at  the  rats 
of  2  quarts  to  each  25  pound?  of  l)ody  material. 


TAmfc  IX  .   KmraaiMaHT  iu«ii. 
Tu  WBau% 

PaavofeMKii  ON  / 

II. .1%  M^turi^!                                T. 

i\jk]  nuni^irr  o>«inii 

Hk  k-  t\    t«««1iiat 
lit-  k-  r>   «4»<lu«t  A 
»if*f    .'H»  '41 

4a 

4h 

1  fir     '4i  '41 

4h 
4«l 

4*t 

4a 

Sit   l*Uf  M«iltWt 

4H 

4* 

Hiin*  m*t  ur« 

4*1 

Af  *i)  •U*tm 

i« 

Tm«U 

«M0 

Ti>ul  twmbvr  bufipvffa  attrirtt4 


I.>7I 

jmi 

197S 
2307 
l«Ji) 
»0I 

laos 

1314 
19  040 
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This  table  shows  that  in  every  case  sawdust  and  wheat  bran  mixed 
in  equal  parts  attracted  more  grasshoppers  than  did  the  sawdust  alone. 
The  hoppers  attracted  to  the  four  mixtures  containing  only  sawdust 
totaled  6459  while  those  counted  from  the  four  containing  50%  bran, 
totaled  8845,  which  shows  an  increase  in  attractiveness  of  36.9%  due 
to  the  use  of  50%  bran.  The  mixture  containing  bran  alone  headed 
the  list  with  2522  hoppers  but  this  was  only  311  or  14%  more  than  the 
average  of  the  four  mixtures  containing  bran  and  sawdust  in  equal  por- 
tions. The  bait  made  from  horse  mantu^  fell  far  below  any  of  the 
rest,  showing  that  its  attractive  power  for  grasshoppers  is  compara- 
tively low. 

Table  X  shows  the  conditions  of  temperature  and  humidity  for  the 
days  on  which  the  preceding  experiments  were  run. 

Table  X  •  Tbmpxraturb  and  Humidity  Rbcords.         LaPaybttb.  Indiana. 

Date        6  A.M.  8  A.M.   10  A.M.   12M.    2  P.M.  4  P.M.  6  P.M.   Min.    Max.   Mean 
1010        T.  H.     T.  H.     T.H.       T.  H.   T.  H.     T.  H.     T.  H.     T.  H.   T.  H.  T.  H. 

Aug.  2  56  80  60  87  70  50  76  42  77  42  78  40  78  42  56  40  78  00  71  56 

Aug.  4  71  71  73  70  76  75  00  60  04  47  07  40  05  42  71  40  07  70  85  50 

Aug.  5  75  88  78  84  80  78  74  05  70  83  78  80  81  68  81  68  75  05  77  82 

Aiw.  7  0004  7284  75  70  81  65  87  50  88  46  8744  004488048065 

Aug.  11  5580  5580  6660  7044  8230  82  36  78  30  82  36  5580  7156 

Aug.  13  68  66  65  04  67  08  75  77  78  64  82  62  80  75  65  62  82  08  73  76 

Aug.  26  50  00  51100  68  52  75  41  76  41  76  40  76  40  50  40  76  10066  50 

T    »  Temperature 
H    •■   Humidity 


Conclusion 

The  data  herein  reported  indicate  the  following  :- 

1.  Fruit  flavors  in  bran  mash  when  used  against  M,  femur-rubrum 
under  Indiana  conditions,  at  least,  apparently  are  not  necessary. 

2.  Black  strap  molasses  was  found  to  be  the  best  of  the  flavor  com- 
binations used. 

3.  Salt  does  not  add  to  the  attractiveness  of  poison  bran  mash. 

4.  Black  strap  molasses  was  better  than  any  of  the  syrups  herein  test- 
ed, all  others  being  only  slightly  better  than  wet  bran  alone. 

5.  Sawdust  and  bran  used  in  equal  parts  as  a  body  material  for  mash 
attracted  36.9%  more  hoppers  than  sawdust  alone. 

6.  Sawdust  and  bran  used  in  equal  parts  as  a  body  material  for  bran 
mash  attracts  nearly  as  many  hoppers  as  wheat  bran  alone. 
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SOMB  FACTORS  INFLDENCDIO  THE  SFFICIENCT  OF  GRASS- 
HOPPER BAITS' 

By  A.  L.  POKO  and  W.  H.  LAiimn,  Semtiifk  Auittmwls,  Bmrmm  tf  gwiwrftfy, 

W§st  LaFay^lU.  indiama 

Important  consideFAtions  in  graaihopper  control  have  always  been, 
the  beet  poiion  to  use,  the  proper  strenicth  at  which  to  include  it  in  the 
bait,  and  the  rate  of  application  of  the  mixture  over  the  infeited  ana 
in  order  to  obtain  a  nuuimum  kill.  In  order  to  obtain  infbimatiaQ 
on  these  points  a  aeries  of  experiments  were  conducted  during  the  sum 
mer  of  1010  at  Lafayette.  Indiana  in  fields  infested  with  grasahoppefs. 
of  which  at  least  00%  were  Mflanoplus  femur-rubrum.  Preliminary 
to  this  work  the  maximum  daily  feeding  period  was  found  to  be  firam 
8:30  A.M.  until  12:30  p.m.  (Daylight  saving  time).  It  was  also  nec- 
essary to  determine  which  syrup  wouU  prove  most  attractive  to  gns»» 
hoppers.  The  experiments  as  here  rqx^ted  can  be  grouped  accordiiif 
to  the  following  outline  :- 
ist.     To  detennine  the  comparative  efficiency  of  various  syntps  when 

used  under  field  conditions, 
end.    To  detennine  the  optimum  strengths  of  various  arsenicab  in  faiBn 

mash. 
3rd.    To  detennine  the  oi>timum  rate  of  apfilicatton  per  acre  fir  poi 

scjn  firar  mash. 
4th.     Having  found  the  n|>timum    stn*nKth&  and  rates  of  a])pltcation 

for  the  various  arsenicalf.  In  dctcrmtne  which  of  them  is  most 

cfTicietit  whc-11  uscvi  under  its  o]>ttniuni  conditions. 

Mrthod  op  Obtaininc;  I'krckntaok  op  Kill 

In  cstiinalinK  the  ]>erc-eiit;fcK*'  "f  >nT*ssJ»«»1»lH.TS  killed  l)y  poison  bran 
masli.  ] >rurticiilly  all  workiTs  011  this  suhjett  have  intTely  cminted  the 
nunit'iT  of  deaii  )io])]hts  )»iT  unit  an-a  nf  ^Ttiund  and  estimated  the 
nuniUT  of  hviuK  !io|»}uts  reiiuiinini;.  The  ^Titers  U'lieve  that  this  is 
not  a!i  act  unite  method  fur  iwn  reastms  Ist.  It  is  tnif>os&ihle  to  ( 
e9tui..itc*  arciiratcly  tlie  munluT  of  living:  ^T2us]ii»]rfHTS  jicr  unit 
ll^eau^♦•  "f  the  unusual  a*  livtaiess  of  tins  ^Ti*u\i  of  insects  2nd.  To 
o>u:it  thr  nuinlier  of  ]miiS4itu*iI  )in|jfM.Ts  ]ier  unit  area  is  inmt'urate  since 
not  *'V.\y  nia?'.v  hMfi]M.Ts  i*Titi*r  rra«ks  in  tin*  sful  (»r  Si*ek  low  shaily  places 
ti»  die.  l»ul  nih«T  iiist*<'ls  ami  Inn  Is  iiinsuine  nr  rarr>'  away  many  of  them 
l>ef<Te  a  rt'Uiit  mu  Ik*  inatle 


'l*ul«luhc«l  by  (icnniisKin  t4  the  SecrrUry  <jf  Ajcrictilturc 
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The  following  method  was  devised  with  the  idea  of  making  the  ob- 
servations more  accurate.  Qtiarter  acre  plots  in  an  infested  alfalfa 
field  were  treated  with  the  poison  mash,  care  being  taken  to  keep  each 
plot  well  isolated  fr'^m  the  others  to  avoid  error  due  to  the  hoppers 
migrating  from  one  plot  to  another.  After  allowing  the  hoppers  to 
feed  on  the  poison  mash  in  the  field  for  several  hours,  but  not  long 
enough  for  any  of  them  to  succumb  to  its  effects,  sweepings  were  made 
with  hand  nets  firom  the  poisoned  plots.  In  all  of  the  following  experi- 
ments the  poison  bran  xnash  was  applied  to  the  infested  plots  between 
8  A.M.  and  9  a.m.  and  the  sweepings  made  between  2  and  3  p.m.  of 
the  same  date.  The  hoppers  thus  swept  were  placed  in  bags  and 
brought  to  the  laboratory  where  they  were  put  in  out  of  door  screen 
cages  with  green  com  suckers  for  food.  In  each  case  a  lot  of  hoppers 
were  swept  from  an  tinpoisoned  area  and  run  as  a  check.  The  cages 
were  examined  daily  and  the  dead  hoppers  removed  and  recorded.  At 
the  end  of  six  days  the  experiment  was  closed  and  the  number  of  living 
hoppers  remaining  m  each  cage  recorded.  Thus  the  number  of  hoppers 
kill^  by  each  application  of  poison  mash  and  the  number  of  hoppers 
surviving  was  accurately  determined. 

Syrup  Experiments 

A  series  of  experiments  was  planned  whereby  the  percentage  of  kill 
due  to  the  various  syrups  was  determined.  Small  amounts  of  poison 
mash  were  mixed  with  Paris  green  at  the  rate  of  one  pound  per  each 
25  lbs.  of  bran  and  the  various  syrups  as  shown  in  the  following  table. 
Quarter  acre  plots  were  treated  with  these  various  mixtures  as  describ- 
ed above,  and  the  hoppers  handled  as  previously  explained.  This  ex- 
periment was  run  in  duplicate,  the  following  table  showing  the  com- 
bined results  of  these  two  series. 

Table  I     (Poison  mash  applied  Aug.  28). 
Syrap  ToUl  No.  hoppers      No.  dead  hoppers      No.  living  hop-      Percentage  of  kill . 

swept  removed  pen  remaining 


Black   strap   2   qu. 

per  25  Ibt.  bran 
Black  strap  1  qt. 

107 

97 

10 

90.6 

Mr  25  Iba. 

Dark  Karo  2  qU. 

213 

192 

21 

90.1 

per  25  Iba. 
Dark  Karo  1  qt. 

188 

126 

62 

67.0 

per  25  Iba. 
Licht  Karo  2  qU. 

106 

129 

67 

65.8 

per  25  lbs. 
Light  Karo  1  qt. 

196 

145 

51 

73.9 

per  25  lbs. 
Socghum  2  qto. 

227 

168 

59 

74  0 

oer25  Iba. 
Sorghum    1   qt. 

131 

85 

46 

65.1 

oer  25  lU. 
Orleans  molasses 

175 

106 

69 

60.5 

3  Qts.  per  25  Iba. 
Orleans  molasses 

220 

156 

64 

70.9 

1  qt.  per  25  lbs. 

220 

183 

37 

83.1 

Wet  bran  alone 

284 

234 

50 

82.4 

Check  (Unpoisoned) 

178 

11 

167 

6.1 

Totals  2335  1632  703 
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The  mixtures  containing  black  strap  molasses  were  notaoeably  bettv 
than  the  rest,  both  of  these  giving  better  than  00%  Idll.  there  being 
little  difference  between  the  two  quart  and  one  quart  strengths.  All 
of  the  other  syrups  except  Orleans  molasses  at  the  one  quart  stroDgth 
were  even  poorer  than  the  mixture  without  any  syrup.  The  check 
(unpoisoned)  showed  a  mortality  of  6.1%  during  the  six  days  of  ooo» 
finement. 

Optimum  Strbngth  op  Arsbnicals 

Having  detennined  (to  the  writers'  satisfaction)  the  best  time  to 
apply  poison  bran  mash  in  the  field  and  the  proper  syrup  to  obtain  tha 
maxtmtmi  results,  experimental  work  was  started  on  the  various  ar» 
senicals  used  in  bran  mash.  In  all  of  the  following  experiments  black 
strap  molasses  was  used  without  fruit  flavors,  these  having  been  foood 
unnecessary  by  another  series  of  experiments. 


First  it  was  decided  to  detennine,  if  possible,  the  most  efficient  I 
of  arsenicals  in  poison  bran  mash,  basing  this  both  on  peroentaga  of 
Idll  and  cost  to  the  farmer.  A  series  of  experiments  was  arranged  idnei^ 
by  the  common  arsenicals  namely,  Paris  green,  white  arsenic  (ASfQs) 
and  crude  arsenic  (crude  arsenious  oxide)  were  used  at  varying  strengths* 
as  sho^Ti  in  the  foUo\i^nng  tables.  The  mash  was  applied  and  the  r^ 
sultinf^  f  )erccntages  of  kill  obtained  by  the  method  previously  explained. 
Each  scries  of  cxj>eriinciits  was  pcrformwl  in  clupli(*atc.  the  following 
tables  Kivinj:  the  c(*mbiiic<l  results.  These  tal)les  show  the  poison 
usctl.  its  strength.  thc*u»tal  numl^cr  <>f  h(»]>i)ers  swqH.  hoppers  which 
died.  lH;j>j>crs  rtmaiTuiiK  alive,  and  the  resulting  f)errentages  of  kill. 


T^fir    II 

H.I 

t      A 

!  J'l.ct    Atig      J I 

Sirrn|{lh     f  iUrt% 

V.-^^l 

N 

..  h  ij»i»cr»       N*  1 

h^«|il«r»    Ivi 

in4 

H'>p{M>n  r«m«»n 

>Vn#tit*««   4  kttt. 

gtr^n 

ji«f    ."•   !»  ». 

•  t;.; 

iri|{ 

*hvr 

-        -             

br.n 

IVi 

n:i 

1  1 

72  T 

H   :r 

i-f  .••.  :»^» 

»K»l 

17.' 

ii». 

W\ 

7V0 

H  !•" 

;<f   .•'•  '.{^ 

1     *■     1 

twf  iS  \\** 

1V» 

1 1% 

*4l 

n« 

»*r*- 

1  l«> 

11*. 

Jl 

Ml 

hnk'- 

iM 

iij 

<>l 

•01 

Nr*- 

.'V« 

173 

•IfV 

MM 

1     ♦-*      4 

1   r.>*iv   nr  1 

r  .•- . 

1.HHI 

1^ 

I*.I7 

- 

113 

•473 

11  3 

June,  '21) 


PORD  ae  LAUUMBK:  BPflCIBNCT  OT  GRASSBOPPBR  BAITS 


295 


Apparently  the  higher  strengths  of  Paris  green  do  not  give  as  good 
results  as  the  lower  ones.  The  one  pound  formula  gave  the  best  kill, 
being  84.5%,  but  the  yi  lb.  strength  gave  79%  kill,  there  being  only 
5K%  difiFerence.  It  would  appear  that  the  }^  lb.  strength  is  probably 
more  efficient  than  the  1  pound,  since  a  5K%  increase  in  kill  would 
not  warrant  doubling  the  amount  of  Paris  green  at  its  presoit  price. 

Tablb  III    Wbitb  Arsenic    (Bait  applied  Auff.  22). 


ol  White        Total  No.  hoppers 


No.  of  hoppers 
d]fiiig 


No.  hoppers  re-     Percentage  of  Idll. 
mM|n^tig  alive 


K  lb.  per  25  Ibe. 

bran 

191 

78 

118 

40.8 

K  lb.  per  25  lbs. 
bran 

145 

113 

32 

77.9 

K  lb.  per  25  lbs. 

bran 

154 

140 

14 

00.0 

1  lb.  per  25  lbs. 

bran 

201 

160 

32 

84.0 

IK  lb.  per  25  lbs. 

bfan 

141 

107 

34 

75.8 

IK  lb.  per  25  lbs. 

bran 

197 

161 

36 

81.7 

IK    lb.   per   25  lbs. 

btan 

151 

107 

44 

70.8 

2  lbs.  per  25  lbs. 

bran 

170 

136 

34 

80.0 

2K   lbs.   per  25  lbs. 

bran 

174 

129 

45 

74.1 

2K  lbs.  per  25  lbs. 

bran 

166 

145 

21 

87.8 

Check  (onpoisoned) 

154 

9 

145 

5.8 

ToUls 


1844 


1204 


550 


The  results  of  these  experiments  show  the  usual  formulae  which  con* 
tain  white  arsenic  as  the  poisoning  element  are  stronger  than  necessary. 
Here  K  lbs.  per  25  lbs.  of  bran  gave  the  best  kill,  it  being  even  better 
than  any  of  the  higher  strengths.  The  check  hoppers  showed  a  5.8% 
mortality  during  the  six  days  of  captivity. 

Tablb  IV    Crudb  Arsenic    (Bait  applied  Aug.  27). 


Strength  of  crude 

ToUl  No. 

hoppers 

No.  hoppers  dying 

No. 

hoppers  re- 

Percentage  of  Idll. 

arsenic 

maining   alive 

K  lb.  per  25  lbs. 

bran 

211 

114 

97 

54.0 

K   lb.   per  25  lbs. 
Dcan 

283 

149 

184 

52.6 

K  tb.  per  25  lbs. 

braa 

29 

200 

87 

70.6 

1   lb.   per  25  lbs. 

bran 

234 

155 

79 

66.2 

IK  lb.  per  25  lbs. 

bran 

245 

177 

68 

72.2 

IK   lbs.   per  25  lbs. 

bran 

181 

138 

43 

76.2 

IK  lbs.  per  25  lbs. 

bran 

186 

144 

42 

77.4 

2  lbs.   per   25  lbs. 

bran 

201 

141 

60 

70.1 

2K   lbs.   per  25  lbs. 

bran 

116 

72 

44 

62.0 

2K   lbs.   per  25  lbs. 

bran 

186 

138 

48 

74.2 

Check  CUnpoisoned) 

242      ' 

12 

230 

4.9 

ToUls 


2381 


1449 


932 
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Fhn  thii  table  we  find  that  IK  lb.  imte  save  the  best  IdD  bat  the 
lKlb.ntewat€mlyl.2%belowit.  Becaueof  thiithell^Ib.  etmogtli 
mii^t  weO  be  reoommended  when  crude  aieenic  is  need  in  graMhopper 
baits,  althois^  latisfajtory  results  weie  obtained  from  all  strengths 
above  and  tnduding  K  lb.  Only  4.9%  of  the  check  hoppers  diedduT" 
ing  the  six  day  period  in  captivity. 

Ratb  op  Application 

In  detennintng  the  imte  to  apply  poison  bran  mash  to  obtain  the 
best  results,  a  series  of  experiments  was  planned  wherdiy  poison  braa 
mash  was  mixed  with  the  various  arsenicals  at  their  optimum  strengths 
as  detennined  above.  Data  were  obtained  by  the  method 
ly  described.  Each  series  of  experiments  was  run  in  duplicate,  the  < 
bined  results  of  which  are  shown  in  the  following  tables. 

T4MB  V    pABit  Obum     (Bait  applbil  Stpi.  St.). 
Rato  o|  aapUcftlioii     ToUl  No.  liopp«f«      No.  hoppcn  dWnc    No.  hot>MWi  iv*     Nrnntti  ti  \ 
(«M  wvifht)  twtpi  OMiataf  aU«* 


M 

UJM 

71 

•I.B 

M 

O.I 

ao 

At 

43 

TfM 

M 

71  i 

ft7 

71 1 

f  lbs.  ptf  Ml*  IM  •! 

7K  Ibt.  Ptf  Acn  IM  113 

10lba.pM«cr«  |t7  lU 

liM  Iha.  pw  Mt«  Itt  103 

13  lb«.  par  uetm  m  143 

I75i  Mm.  |wr  arf»  |t7  Ml 

10  lbs.  par  •«  rr  303  U6 

It  will  !)e  seen  that  the  ir>  Ihs.  rate  gave  nntuTably  licttcr  results 
than  any  of  the  rest.  The  Ifwer  rates  Rave  ctrnparatively  poor 
kills  in  every  case 

In  sweqiinjj  hcifviNTs  for  thf  rliwk  ca^v  in  this  series  c»f experiments 
a  nunitHT  f»f  fM»is(»Tu*d  h<»i)iKrrs  wtTe  iiu-ludetl,  duo  t»  s<»me  slight  coo- 
fusirm  existing  in  the  fields  in  which  the  ex|icrimciits  were  amducted. 
this  alsr>  iKX'um'd  in  the  exjHTiniciits.  tlic  results  nf  whieh  arc  shown 
in  Table  VI  Rct^ausr  of  this  the  diccks  i^vrc  oniittcd  fn«n  these  two 
series  of  ex])eriments 

r»»IB    VI      WnIII    Aa%lMt         l»  .1*111   HI**'!    ^p'lwl   Srjit     1 
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Tablb  VII    CftUDB  Arsknxc    (Bait  applied  Sept.  S4). 

Sate  of  appUcitiop     Totel  No.  hoppen     No.  hoppera  dying    No.  hoppen  re-    Feroenteti  of  klB. 
(««i  weitbt)  ewept  maining  alive 


A  Ibe.  per  acre 

171 

143 

26 

84.8 

7yi  lbs.  per  acre 

188 

168 

20 

89.8 

10  Ibe.  per  acre 

177 

132 

23 

86.8 

13K  Ibe.  per  acre 

179 

147 

32 

82.1 

15  Ibe.  per  acre 

179 

140 

39 

78.2 

I7K  Ibe.  per  acre 

188 

144 

43 

76.2 

ao  Ibe.  per  acre 

186 

132 

34 

81.7 

Check  (anpoiaoned) 

372 

44 

328 

11.8 

Totals 


1641 


1092 


349 


In  this  case  7yi  lbs.  and  10  lb.  rates  gave  abnost  perfect  kills,  both 
being  noticeably  better  than  the  others,  although  excellent  kills  were 
obtained  from  all  the  various  rates  of  sowing. 

Prom  these  data  it  will  be  seen  that  the  7yi  lb.  and  10  lb.  rates  gave 
the  best  kill;  even  the  5  lb.  rate  gave  excellent  results.  The  check 
showed  a  11.8%  mortality  during  the  six  days  in  captivity. 

The  following  table  shows  a  summary  of  the  three  series  of  experi- 
ments shown  in  tables  V,  VI  and  VII. 

Tablk  VIII 
Rate  of  application      Total  No.  hoppers      No.  hoppers  dying     No.  hoppers  re-     Percentage  of  IdU. 


Total  No.  hoppers 
swept 


No.  hoppers  re- 
maining alive 


5  Ibe.  per  acre 

487 

338 

129 

73.6 

7K  Ibe.  per  acre 

333 

433 

98 

81.6 

10  Ibe.  per  acre 

488 

389 

99 

79.7 

12K  Ibe.  per  acre 

478 

363 

113 

76.3 

13  Ibe.  per  acre 

463 

371 

94 

79.7 

17K  Ibe.  per  acre 

490 

369 

121 

73.3 

90  Ibe.  perXacre 

(04 

402 

102 

79.7 

Checki(Unpoisoned) 

S72 

44 

328 

11.8 

Totals 


3817 


2733 


1084 


Consulting  the  above  table  we  find  that  very  little  difference  exists 
in  the  percentage  of  kill  obtained  fe^m  applying  poison  bran  mash  at 
different  rates  per  acre.  The  5  lb.  rate  fell  somewhat  below  the  rest, 
apparently  being  a  little  too  thin.  The  7yi  lb.  rate  gave  slightly  the 
best  results  although  little  better  than  the  higher  rates.  Frorti  the 
results  here  obtained  a  general  recommendation  to  apply  bran  mash 


fcmauL  or 
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at  the  rate  of  from  5  to  10  lbs.  per  acre  might  weU  be  made.  This  ia 
about  as  thinly  as  the  average  perKm  can  apply  it  by  hand  and  cower 
the  ground  uniformly. 

COMPARATIVB  VaLUB  OF  P0I8ON8 

The  optimum  strength  of  the  various araenicals  in  poison branmadi 
and  the  optimtmi  rate  of  application  in  the  fidd,  having  been  deter- 
mined to  the  writers'  satisfaction,  it  was  decided  to  learn,  if  poidbfe 
which  arsenical  is  most  effective  in  grasshopper  control.  Accofdsaf- 
ly  a  aeries  of  experiments  were  outlined  whereby  the  three  ^-^nimwMi 
anenicals,  namely  Paris  green,  white  arsenic  and  crude  arsenic  were 
run  under  similaroonditions  and  in  each  case  at  their  optimum  strength 
and  rate.  Quarter  acre  plots  were  treated  with  the  various  mtzturea 
and  the  hoppers  swept  therefrom  handled  as  has  been  previously  ex* 
plained. 

The  following  table  which  includes  the  resulta  of  8  seriet  of  experi- 
ments in  which  the  three  arsenicab  were  run,  shows  the  date,  poiaoo, 
mmiber  of  hoppers  swept,  mmiber  of  hoppers  which  died,  the  number 
of  hopper;  remaining  alive,  and  the  percentage  of  Idll. 
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This  series  of  ezperiznents  shows  the  variation  in  kill  reotived  from 
the  different  poisons  for  the  several  dates  on  which  the  poiiM  wai 
appHed.  In  order  to  come  to  a  definite  conchision  it  is  neosmuy  le 
combine  all  tests  on  each  poison  tinder  one  head.  This  is  ihcrwn  in 
ibe  following  table. 

Ta»l»X 
Foina  Totel  No.  hoppcn      No.  bopptri  dytof    No.  ho^pffi  f^      Pt^ffftUm  ^  Ml' 

«  4m  2m  tm  m.i 

maie  49S  371  t«l  #114 

M^  las  iw  1^1  44.^ 

«»  as  J7I  #.« 


Totab  I7U  «I7  /»» 


Wben  Ran  ywn,  wine  jfsenai,  e^  crude  afMiwe  Ml  tiMf  eC  tlMw 
streoftiv  and  ap(Asd  at  tfie  o^^limam  faAia^  ^  wmM  §mm 
m  prawtiradly  ae  ^Mcf  a»  tiie  <9CfMr  fo  tfM»  #^f(^  iiftii  ^ 
fiwxe  was  aak^  iJSf%  ^rsBiiati^km  m  ttm  pffmm^$fff^  f4  IMr 
ftHlawigfi  I'iCwffi  pecir  kob  otsjib-  ^n^Moe^f  m-  IwJj  #9^4$fWf^9((f  ^W^IPPI 
Id  Table  EX,  Aie  to  Liimiiw  fd  die:  gsaifw,  Cte  ^"f^fii^iitf^aSfim  fm^  §m 

L    B&Kfe  sfiBig  :neiammi  ^r^  nm^  -v^eo^  ^^mte  fSk^m  m^  4  M# 

^^er^Txxpa  tiserl 
JL    Tie  egtazmm  «Bngj!he  5^r  ^5Ne  ^nw^  nQt^i^^^tii  y)mf^  -mm  iif9m4 

ie  Be.  Parie  ^rwa  -^  Jv    ii^itie  :iii*«i#?.  ^  :H .  ^irtif  ^*^  4fmi^1i^ 

154  lb,  per  ^aiiSt  K  Ji*  'if  imn 

Ibft  of  tfie  -wffc  ,-na#j  ;5^r  ^5#9i^  mshh^^^i^  ^  Jip^^^^a^  jiwmifiM#<i^#^if 
4.    TSeacBr  :w«  -^flr*  jvtw.  ^j^tiWifs/s^  <i  *$Mt  ^k#n^  ^^^m^i^^am^  m^m-  i«>lf 
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f        OBSERVATIONS  ON  THE  PALL  ARMY  WORM  (LAPHYCMA 
FRUGIPERDA  Staiitfa  ft  Abbott)  AND  SOME  CONTROL  EXPER 

IMENTS* 

By  Rocii  C.  Siimi,  Assistant  Enlomohpsi,  Kansas  State  AgHcnUnmi  Bspartmml 


Eariy  in  Sqitember  1020,  larvae  of  the  fall  aimy  wonn  aoddenly  ap- 
peared in  laise  numbers  in  variout  locaUtiea  in  the  oentnl  and  eaal 
central  parti  of  thit  state.  Inquiriei  began  to  come  in  on  Scptembar 
9th  and  by  the  12th  their  injuiy  to  alfalfa  was  quite  apparent  at  Man* 
hattan.  The  outbreak  was  not  general,  but  scattered  and  confined 
to  occaaional  fields. 

There  were  three  primary  areas  of  infestation  in  the  state.  First, 
the  largest  one,  in  south  central  Kansas,  comprising  Baibcr.  Harper. 
Sumner.  Cowley.  Chautauqua.  Kingman.  Sedgwick,  and  Reno  Coontiea. 
The  second  was  that  about  Manhattan,  comprising  the  counties  of 
Riley.  Clay.  Geary.  Pdttawatimie,  and  the  northern  part  of  Morris 
County.  The  third  comprised  Anderson  and  Coffey  Countaea.  The 
larvae  were  first  seen  defoliating  volunteer  wheat  and  eats,  then  upon 
young  alfalfa  which  had  been  sown  after  harvest,  and  finally  defoliat- 
ing alfalfa  which  was  not  quite  ready  for  the  fourth  cutting.  Correa- 
pondents  rqMirted  Uiat  entire  fields  of  volunteer  wheat  as  large  as  140 
acres  were  eaten  )>arc  liy  the  Iar\'ae.  In  all  alfalfa  fields  seen,  the  dam* 
age  was  IfK-alired  in  tlie  field.  Tlicrc  were  several  fields  of  alfalfa  on 
the  college  farm  se\'crcly  attackcil.  and  it  was  in  these  fields  that  moat 
of  tlic  observations  herein  rcfMirtcd  were*  made. 

The  hlstcin'  of  fnnner  (lutlireoks  has  l)€cn  well  pven  by  Chittenden 
(ISOl)'  and  Minds  and  IX-ik-  (1015).'  In  Uiis  state  this  insert  is  not 
an  annual  ]>est.  tiic  last  nuttvrcok  (iccurring  in  the  fall  of  1011  Preen 
the  nttinls  of  this  statifm.  it  has  a|i]iarcntly  nc»t  siniT  cKxnircd  in  num- 
liCTB  until  Uiis  fall 

The*  natun*  f»f  the  nxeiil  «iuthrcak.  and  the  conditions  leading  up 
to  it.  were  tN-^tical.  jufl^iTiK  fntn  the  fnihlislied    accfiunts.     Ijut 


H'fiiiirit>tttti>ti  .\'>  fVt  fp'fii  thr  Knti>fiH»liixical  Iai)B>ni«(>r>-.  KonMi  Sut«  Aghoull» 
ttr»I  ('••llf-vr  P.ts  {•.i{'<-r  ftiiNNlirft  wifiir  iif  thr  miuUk  o)iuinc«l  tn  thr  i«nwc«itioQ 
of  fro^ri-t  N".  ll.^'-f  \).r  Kut\%A\  KiiMTimmt  Statitin. 

•0.ittrr:(!ni.  F  ]|  .  MW  TaH  Amiy  Wfcni  ftfid  VmrirKfttc«l  Cutwrimi.  BuL 
»,  N   ^    lH\   i.f  Knt    I     S   I>r|)t.  Airr  n*.  TMS. 

•Hii;.!-.  \V    i:  .  an'l  lN«i.  J    A  .  IlM.'.      Tlir  Crau  W.^iiu  .t  Fall  Anny  Wc 
AUl«rK«  >tiitr  Aicr   Kx|.   Stii   liul    Ihii.  |.|.  .'ilMrj 
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ter  was  tmusuaUy  dry  and  the  rainfall  in  the  spring  somewhat  below 
nonnal.  There  was  little  rain  tintil  after  harvest,  when  the  precipita- 
tion during  the  month  of  August  was  tmusually  heavy.  As  a  result 
of  this,  there  was  much  volunteer  wheat  and  oats  over  the  state  and 
in  newly  sown  alfalfa  fields  which  followed  wheat.  There  was  also  a 
heavy  growth  of  crab  grass,  foxtail,  and  similar  grasses.  Alfalfa  like- 
wise made  a  heavier  growth  than  had  either  of  the  two  previous  cut- 
tings. 

In  all  infested  fields  seen,  the  larvae  began  their  destructive  work  in  a 
small  spot,  and  then  worked  outward  over  a  fanshaped  area,  or,  tmder  cer- 
tain conditions,  in  all  directions.  In  some  fields,  the  volimteer  wheat 
around  a  straw  stack  was  their  starting  point.  At  the  college,  the  lar- 
vae appeared  at  one  side  of  the  fields,  generally  at  one  of  the  lowest 
spots.  As  food  became  scarce  they  spread  out  over  the  field,  leaving 
the  alfalfa  and  grasses  in  the  fields  completely  defoliated. 

The  larvae  fed  first  on  the  yoting  leaves  at  the  crown  of  the  alfalfa 
plants,  then  climbed  up  the  plant,  defoliating  as  they  went,  and  devouring 
the  uppermost  leaves  last.  They  climbed  up  the  plants  and  began  feed- 
ing about  three  o'clock  on  clear  days,  while  in  the  morning  there  were 
only  a  few  larvae  upon  the  plants.  During  the  day,  most  of  the  lar- 
vae rested  at  the  crown  of  the  plant,  tmder  the  dried  leaves  or  other 
trash,  under  clods  or  the  loose  earth.  When  the  plants  were  jarred, 
as  when  one  walked  through  the  field,  or  when  bran  mash  struck  the 
plants,  the  larvae  dropped  to  the  groimd.  They  generally  dropped 
also  when  attacked  by  the  Tachinid  flies,  probably  as  a  protective 
measure,  but  the  flies  usually  followed  and  often  deposited  their  eggs 
on  them.  Their  work  was  evident  first  where  the  alfalfa  was  thinnest 
on  the  graimd  Since  there  was  less  food  in  such  places  per  unit  of 
area,  their  migration  was  most  rapid  here.  This  explained,  to  some 
extent  at  least,  the  peculiar  contour  of  the  defoliated  areas  in  some  of 
the  fields. 

The  larvae  disappeared  almost  as  suddenly  as  they  came.  By  the 
twenty-third  of  the  month,  practically  all  larvae  were  full  grown,  and 
they  were  very  scarce  on  the  twenty-fifth.  Larvae  collected  when  the 
outbreak  was  first  noticed  were  all  prepupae  or  pupae  on  the  twenty- 
fifth.  In  two  days  more  there  was  only  an  occasional  larva  to  be 
found. 

The  first  adults  appeared  in  rearings  on  September  30th.  By  Oc- 
tober ith,  about  half  of  the  reared  pupae  had  yielded  adults.  It  was 
concluded  that  the  maximimi  emergence  of  moths  in  the  field  occurred 
on  this  date.    They  appeared  to  be  about  as  ntmierous  as  the  larvae 
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had  pieviouily  been.  When  disturbed  they  flew  a  short  djifanrr  widi 
the  wind  and  nervously  sought  shelter  in  some  chsnp  of  aUalfia  or  cimb. 
Many  had  one  or  more  of  their  wings  crumpled,  caused  probably  firoBi 
emerging  through  the  hard  soil.  Moths  from  reared  hffvae  were  mat- 
ed in  laboratory  cages,  and  on  October  9th  several  egg  nissses 
obtained  from  moths  which  emerged  October  3rd.  From  this 
on,  egg  masses  were  obtained  nightly  until  October  22nd.  A  carafol 
search  was  made  abnost  daily  for  egg  masses  in  the  field,  but  only  one 
was  found.  It  was  found  October  18th  on  the  under  side  of  a  kmt  id 
a  young  oak  tree  in  a  small  patch  of  alfalfa.  The  eggs  were  fertile  and 
batched  on  October  20th.  One  larva  was  taken  by  sweeping  duriof 
the  month  of  October.  It  was  surprising  that  so  few  eggs  and  larvae 
were  found  after  such  a  large  emergence  of  moths.  Both  collected  and 
newly  emerged  moths  from  rearings  failed  to  deposit  eggs  in  out  door  field 
cages.  The  hatches  deposited  in  confinement  all  hatched,  the  fertilty 
as  shown  by  two  large  Imtches  apparently  tyj>ical  being  M  per  cent. 
The  interval  between  ovipnsition  and  hatching  in  indoor  laboratory 
rearings  was  from  three  to  four  days. 

Some  of  the  larvae  hatching  in  the  lakxiratory  were  placed  on  altel* 
b  in  out  door  cages  to  see  if  another  generation  could  be  reared.  Tbey 
fed  to  s«ne  extent  tnit  the  heav>-  fn)Sts  the  latter  part  of  October  prob- 
ably killed  them  At  least  (m  Novemtier  20th.  it  was  cnncluded  thai 
all  larvae  in  the  Unxr  cages  were  dead,  thereby  ap|>arently  eliminatinc 
the  possilnlity  that  thc>'  mi^ht  o\-er-wintcr  as  partly  grown  larvae. 

On  several  occasions,  small  plats  in  areas  where  larvae  had  \yccn  most 
abundant  were  dug  u])  in  scnnh  of  live  fiufiac  oviTia-intering  None 
were  ff»un<l.  1  ut  many  cmj)ty  fni]>al  cusvs  were  setni.  They  were  lo- 
cated fnim  al)out  thn*e  inches  l>clow  t<>  just  IxTieath  the  surface.  The 
very  hanl  s^nl  a]»j«ireTitly  jireveiitefl  many  fn»m  K<»>nK  to  Uie  greater 
deptli  I)i])ter(ni.^  larvae.  pn>))al)ly  jxirasitic.  wcrt*  f<»und  duf- 
ing  the  di^j^i^K.  ^^viTwiiilerin^:  as  larvae.  An  efTnrt  is  U'ing  made  to 
carr\'  living:  f)U|iae  thnni^jh  the  wiTilcr.  but  the  j:eneral  ctmctmsus  of 
opini«>n.  however.  a])]K'ars  to  l>r  tliat  they  iif»  not  ortlmahly  winter 
succrssfully  its  fiuf lac  in  this  latitu<le.  hut  that  the  moths  migrate  north- 
wanl  frcni  the  m  uth  m  the  s|inn>: 

Sowing  j)oisonf*<l  bran  mash  as  in  the  c<intn>l  of  the  true  army 
has  \*cf^\  ntonimeiuUd  for  the  <oTitn>l  of  this  iiis*-<  t  During  the  i 
period  this  f»utl»rrak  was  in  ]in»gTess.  it  was  de^ichfl  to  test  theeflici- 
encv  of  the  well  known  Kansas  bran  mash  as  a  ctmtnil  measure  and 
to  onntare  with  it  certain  mfKlifioations  of  tiie  regular  formula.  R#- 
cent  work  with  the  Rul»stttutton  of  sawdust  for  bran  with  other  ii 
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suggested  a  trial  witii  ibis  one.  Table  I  gives  a  list  of  the  plats  sown 
and  tbt  i>efcent  ci  control  obtained  based  on  counts  of  living  and  dead 
larvae.  Conditions  in  the  alfalfa  fields  where  these  plats  were  located 
were  very  smilar  if  not  identical.  Death  of  larvae,  due  to  natural 
caiises,  averaged  3.2  per  cent  in  these  plats.  The  percentages  in  the 
table  were  computed  on  the  total  counts  of  three  individuals,  the  writer 
having  been  one  ci  them. 

TaBLX  I  -  BXPKRIMKNTS  AND  PbBCENT  OF  CONTHOL  ObTAINKD 


put 

No. 

Pcison  used 

Saw- 

Dust     Bran 
Pounds  Pounds 

Water 
Molasses  Lemons  Approx.  Date 
Pints                     Gallon    Sown 

Percent  of 

larvae  dead 

24  hrs.  48  hrs. 

1 

K  lb.  Paris  green 

6 

0 

0 

9-16 

51.5 

35.3 

2 

yi  lb.  Pow'd.  At.  oi  Lead       5 

0 

1 

9-l« 

10.0 

8J2 

3 

yi  lb.  Paris  green 

0 

5 

1 

9-14 

81.3 

93.5 

Azsenic'  in  citrus  smlp 

0 

6 

0 

9-16 

19.6 

15.6 

>i  lb.  Paris  green 

5 

0 

1 

9-17 

2L7 

20.8 

0 

5 

0 

9-17 

86.6 

92.4 

yi  lb.  Paris  green 

0 

5 

2 

9-20 

88.0 

97.1 

Arsenic  in  citrus  pulp 

0 

5 

0 

9-20 

2.9 

16.7 

K  lb.  Paris  gieens 

0 

5 

0 

9-20 

99.6 

99.5 

10 

1  lb.  Paris  green 

0 

20 

3 

3K 

9-18 

92.1 

11 

Check  Plat 

0 

0 

0 

0 

9-18 

3.2 

tA  commercial  preparation,  made  by  the  Exchange  Orange  Products  Co.  One-fifth  of  a  can  was  used  . 
iLarvae  were  rapioly  entering  ground  for  pupation  at  this  time. 

The  r^;ular  bran  xnash  mixture  made  with  Paris  green  gave  excel- 
lent results.  It  is  interesting  to  note  that  this  mixture  gave  approxi- 
mately the  same  results  where  the  lemons  were  used  according  to  the 
formtda,  where  omitted,  and  where  the  number  was  doubled.  It  was 
observed  that  dead'  larvae  were  more  often  found  where  bran  mash 
particles  could  be  seen  on  the  groimd.  A  lower  percent  of  control  was 
obtained  on  the  plats  where  sawdust  was  substituted  for  bran.  The 
sawdust  mixtures  were  distinctly  less  palatable  to  the  larvae.  It  was 
a  common  occurrence  to  see  larvae  crawl  over  these  mixtures  without 
feeding,  but  in  the  case  of  the  regular  bran  mash,  they  fed  much  more 
freely.  The  sawdust,  however,  was  not  above  criticism.  It  was  ob- 
tained at  the  college  carpenter  shop  and  consisted  of  a  variety  of  lands, 
pine  probably  predominating.  In  addition  to  the  probable  repellent 
odor  of  pine,  some  of  it  was  somewhat  coarser  than  desired.' 

■Davis,  J.  J.,  and  Turner,  C.  P.,  1918.  Experiments  with  Cutworm  Baits.  Caa- 
adian  Ent.,  50:187-192. 
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The  only  experiments  with  white  anenic  wcfe  the  two  plali 
with  a  commeraal  dtrui  fruit  pulp  mixture  (Madde,  1S20)/ 
with  bnn.  but  a  poor  killing  was  nuade  in  both  cases.  In 
should  be  stated  that  this  piepaxation  is  teoommended  by  the  maaa- 
Csotuitrs  as  a  grasshopper  poison.  Whik  the  results  on  these  two  pkls 
were  almost  idfnticail,  they  are  not  regarded  by  the  writer  as  concki^ 
sive.  Periiaps  the  conclusions  of  Davis  and  Turner  (locxit)  to  the 
effect  that  white  arsenic  was  less  effective  than  Ptuis  green  with  the 
true  army  wonn  are  evidenced  here  in  these  results  with  this  ineect 

Some  confusion  developed  during  this  outbreak  over  the  tenns"  while 
arsenic"  and*'ksad  arsenate",  or  "arsenate  of  lead."  In  several  instaaosa 
arsenate  of  lead  was  sold  instead  of  arsenic,  and  was  mixed  in  the 
famn  mash  at  the  proportions  prescribed  for  arsenic.  Two  sowings  of 
this  mixture  faibMl  to  check  the  larvae  appreciably.  In  one  instanc% 
paste  arsenate  of  lead  was  sokiataimer  in  place  of  arssnic  without  es- 
plaining  the  substitution.  Paris  green  has  an  advantage  of  not  being 
readily  mistaken  for  other  substances,  and  in  the  mixing  shows  up  wsB 
en  the  bran  flakes. 

Parasitic  Tachinid  adults  were  plentiful  at  all  times  duringthis  oat- 
break,  but  the  percentage  of  larvae  with  the  ivory  white  «ggs  on  their 
bodies  varied  greatly  between  fields.  In  one  fiekl.  early  in  September, 
a  parasitism  cS  about  05  per  cent  was  found.  On  the  college  tmrm,  at 
the  same  time,  the  i>arasitism  was  four  per  cent,  but  later  increased  to 
about  M)  j)er  cent  Witiihrmia  quadn'pustulata  Fabr..  was  the  more 
ciminiiiii  Taihinid  in  the  i\v\th  Alxnit  S()  adults  of  Atusci»ta stahulams 
Pall.  i3iHTKi*il  fntn  KM)  fall  amiy  wcirm  larvae  collected  in  t])e  field  and 
pla('c«l  in  a  lar  for  ix^arniK  panisiti-  adults  Dr.  Aldrich  states  with 
tlu-  dctiTminati«in  of  the  s^xvinicns  that  "the  liu^'ac  actmlinK  t<>  Kdlin 
is  saprf*i»haKous  until  ni*;u*  the  end  of  the  scHimd  st^i^e.  th(-n  lionsntng 
predai*t*fiuK  on  other  dipterous  lar\'ae.  It  is  not  a  |iarasitc.  Iiutthefly 
lays  its  ejjKS  whiTe  there  are  otluT  dipterous  lar\'ao."  It  is  lielieved 
Uiat  n*latively  few  larvae  U-arin^  Txiehinid  e>:KS  u)Nm  their  iMidtes  died 
as  a  result  (»f  t!ie  ]iarasitu-  lan'ae.  It  is  well  kno\%-n  that  if  the  host 
nv'lls  Uf*«re  the  ;i;irasiti-  tr^  hatches,  tlie  e^K  is  disianletl  with  the  molt. 
It  IS  di'ulitfiil  if  the  larva  i:iti»  which  the  ^larasitic  larva  has  entered 
tiikes  any  fi-«<l  lliiTeafler 

It  \%as  fitiiMl  tl.at  when  Lin'ae  iM-'arin^  t^^^s  of  Tachinidoc  U|xm  their 
bf^liis  are  killev!  l>y  )M»isiinetl  bran  niash  that  the  larasites  did  not  d^ 
vcU;i>      There  were  t.h  exet-jitwms  in  a  Uiteh  of  UX)  Ur\'ae.  i.e..  no  para- 

•NU^kti.  1»  li.  P.rj)  A  IVrtsirol  i;ra.vk)t<>f|N-r  IS.iw>n.  M'mthly  Bill.  DcpC. 
A^n    <  al    IX.  N.-   .'ill.  pp    I'M  l*.#7 
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site  adults  developed  from  the  lot.  It  was  further  found  that  larvae 
are  rarely  if  at  all  poisoned  by  feeding  upon  a  larva  which  has  died  from 
eating  poisoned  bran  mash.  In  a  series  of  77  larvae,  of  which  five  ate 
an  of  a  dead  larva  and  died;  29  ate  all  and  lived.  The  increase  in  the 
death  rate  over  the  check  was  1.7  per  cent,  an  increase  so  small  that 
it  m^t  be  otherwise  explained. 


Summary 

An  outbreak  of  the  fall  army  worm  occurred  in  central  and  east  cen- 
tral Kansas  in  September,  1920.  Only  occasional  fields  were  attacked 
and  frequently  only  parts  of  these  were  defoliated.  The  larvae  were 
first  seen  defoliating  volimteer  wheat  and  oats,  but  soon  appeared  in 
alfalfa  fields  where  the  real  damage  was  done.  The  moths  emerged 
in  the  field  early  in  October,  but  very  few  eggs  were  deposited.  Con- 
trol experiments  with  the  poisoned  bran  mash  made  with  Paris  green 
gave  satisfactory  results.  Sawdust  substituted  for  the  bran  was  less 
attractive  to  the  larvae,  and  a  lesser  killing  was  made. 


Scientific  Notes 


Harieqnin  cabtMige  bug  in  Sooth  Dakota.  The  Harlequin  cabbage  bug  {Murgan- 
Ua  histnanica  Hahn)  has  established  itself  in  South  Dakota  and  has  already  proven 
to  be  a  serious  pest  in  its  new  home.  Our  attention  was  called  to  this  pest  for  the 
first  time  in  1919.  During  this  year  oomplaints  regarding  the  injurious  work  of 
this  bug  came  to  us  chiefly  from  the  lower  central  portion  of  South  Dakota.  In 
1920  the  injury  was  much  more  serious  and  extended  thru  central  South  Dakota, 
from  the  southern  border  almost  to  the  northern.  Cruciferous  plants  were  most 
generally  injured,  but  potatoes,  tomatoes,  beans,  beets,  squash,  ptmipkin,  com, 
phun  trees  and  even  cottonwoods  were  reported  to  have  suffered. 

H,  C.  Severin, 
State  Entomologist,  Brookings,  S.  D, 

Peach  Seedlings  Attacked  by  Dipterous  Larvae.  On  March  14,  1921  some 
peach  seedlings  infested  with  dipterous  larvae  and  puparia  were  received  from 
H.  N.  Shamburger  Nursery  Company,  Myrtle  Springs,  Van  Zandt  County,  Texas. 
This  material  was  placed  in  a  rearing  cage  and  the  first  adult  flies  appeared  on  March 
22.  The  flies  were  identified  by  Dr.  Aldrich  as  HyUmyia  cilicrura  Rd.  (Phorhia 
fusciceps,  Zett  of  authors).  Dr.  Howard  states  that  this  species  is  supposed  to  be 
identical  with  the  seed  com  maggot  {Anthomyia  sea^, Riley). 

The  following  extracts  relative  to  the  injury  are  taken  from  a  letter  received  April 
6,  )921.  from  the  proprietor  of  the  Nursery: 
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"We  tint  notice  that  the  plant  looks  ndc«  it  ceuet  frowinf •  gradnally  tarns  pnli 
ydlow  in  color  and  finally  withers  up  and  dies.  About  25%  d  all  our  saediofB  •! 
one  time  seemed  to  be  affected,  however,  not  all  of  these  have  died  3ret.**^ 

"This  is  the  first  time  we  ever  had  trouble  with  this  pest.  It  is  entirely  mot  |» 
us." 

"^^Nothing  else  in  our  Nursery  is  affected." 

"We  have  examined  hundreds  of  seedlings  and  these  maggots  have  bsan 
in  the  seed  only,  none  feeding  on  the  stem." 

"***A  small  quantity  of  seed  from  the  same  pit.  planted  about  15  day 
than  the  main  crop  on  the  land  adjoining,  and  not  more  than  1%  ci  these 
affected.***" 

No  further  reports  of  any  additional  infestations  have  been  received. 

H.  J.  RSIMUKD. 

Ceik§t  Stoitss.  Taat 

The  Stanford  Collection  of  Cocddae.  The  ah^ady  extensive  coOectioci  of  Coe> 
ddae  in  the  I>q>artmmt  of  Kntomology  at  Stanfnrd  University,  has  received  «ma 
very  important  additicms  during  the  past  year.  Mr.  A.  H.  HoUingcr  has  gcnv* 
ously  given  to  the  department  his  cr)Ilrction  of  Coccidae  from  Tciws,  ooosisting  cf 
approximately  1000  lots.  The  work  that  has  lieen  done  on  this  oollectioii  showa 
that  it  contains  many  interesting  and  important  species. 

Mr.  O.  K.  RrrmncT.  Omnty  Horticultural  Cnnimissioncr  for  Sonoma  Cmmty, 
and  Mr.  R.  S.  Woglum  for  many  yean  conm'Cted  with  the  Bureau  of  RntDOwlofy. 
now  Kntnm'>lr)gifit  for  the  California  Pniit  (irowcri  Exchange,  have  both 
their  rxtc-nsivr  collections  of  Oicciclae  to  uur  Department  in  order  that  they 
bfcomr  availiMc  f«»r  filmly  l»y  jsiKTialists  in  this  grotip.  Tlime  cr>tlrctions  i 
thr  n*Milt'.  '•(  many  yrars  w»rk  anrl  t!»ry  arc  nitccially  valiia)»lc  becauv 
thr\'  c"nt.*iifi  v»  fr.anv  ^i>rcit-s  frnm  varinus  parts  of  the  work!.  The  Brrrnnrr  en|. 
Irdioii  IS  of  pariinilar  intiTr».t  fp«fn  thr  jirr^mcr  m  it  of  iyj>e  material  of  numerous 
»|)rvi<s  «!f\m!H"^!  l-v  MaskcU  ami  ('«»cktTfll 

Tlusr,  with  thr  c-lli-cti-ins  rtTiiitlv  nuuU-  l-y  Mr.  Ferris  in  I^iwrr  Cahf(«iua  and 
t!ir  S-.i:t*iwi*tfrT»  ruitnl  St.iti- .  .in«l  th*-  material  tlut  Ims  l»em  rrcrivn!  \ry  «■- 
rh-in^r  fp  rr.  ("ni^n  c<ti«l«il'»>;i".ts.  make  thr  Stanf^r.!  0»cciil  ci-tUrction  tecood  ia 
mii-Ttaim-  in  thr  rmtnl  St.*trs  onlv  t-i  thr  National  Collrction  at  WaAhingloe. 
Tlir  t\]M\  "f  all  •'(  thr  ^|»♦■rll^  that  liavr  Urn  <!^.•^cril»crl  («|i|jro\tmately  100)  fraoi 
t!:i'  l;il-'rat"r\ .  an-  «!r^*«Mti»!  hm- 

T^  •■  W'-rk  «'f  |Mi!.li-.hniK  thi-  rrMiIts  «»f  thr  ^tudirs  nn  the  cr>Uc^ion  it  tiring,  and 
Will  t'lntmiir  t'>  lie,  pi]\hrvl  as  rapiillv  on  |>«i:,Mhle 


An  Uoutual  Type  of  IdJuit  to  Sweet  Poutoes  in  Texas  by  a 
Jyly  1*>,  VM),  thr  *Tit«T  n-oivei!  wtirtl  fnnn  a  farnirr  in  Ricardn,  Tex.,  that  a  i 
insfct.  wl.id)  rcsrnthlrd  a  iTe.  was  mjiiring  s«ert  potatoes  and  that  the  prat 
prrsrnt  ly  t.hr  t!t«msan<U  df  milb'>iis  As  Uic  grower  hail  not  l>em  al4e  to  ir 
thr  plants  wrrr  i^railually  (lr\ing  tip  The  WTiter,  tijjon  investigaticm,  found  the 
lirl!  ;ilivr  Hitli  U-r^.  fwnrn.Mig  ui  thr  oir  and  im  the  ground  Many  «<Te  just  «Mfff  • 
tng  Inmi  t).e  *«'il  wlnlr  otiirrt  sp|ieaxed  to  !«  'digging  in."  The  ground  in  4poc« 
w»t  l.fnrNon-.t'ol  with  UirT«>wi  motle  l^y  the  emerging  bees,  klentil'icd  by  l^lr.  SL 
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A.  Rohwer  as  Namia  norUmi  Oess.  Emergence  was  at  first  localiaed,  but  in  a  few 
days  the  bees  appeared  in  all  parts  of  the  fields,  although  more  numerous  in  some 
places  than  others.  Maximum  abundance  continued  for  about  a  wedc,  after  whidi 
llieir  number  gradually  decreased.  All  were  gone  in  about  15  days,  disi^jpearing 
as  suddenly  as  they  had  appeared.  The  report  of  the  grower  as  to  the  condition 
of  the  sweet  potato  crop  was  found  to  be  correct.  The  plants  were  somewhat  shriv- 
ded  and  plainly  showed  the  lack  of  moisture.  On  the  side  of  the  field  first  attadced 
by  the  bees  they  had  assumed  a  yellowish  appearance.  Some  were  almost  uprooted 
by  the  bees  in  their  mining. 

Namia  norUmi  is  slightly  larger  and  darker  than  the  honey  bee.  Unlike  many 
mining  bees,  it  does  not  construct  common  burrows  with  branches  terminating  in 
a  single  cell.  These  tunnels  more  often  than  not  terminate  in  a  single  nest  whidi 
consists  of  from  4  to  12  cells,  the  majority  examined  containing  6  to  8  cells.  Most 
of  the  bujTOWs  ran  perpendicularly  into  the  ground  for  from  8  to  48  inches,  usually 
ranging  from  18  to  24  inches  in  depth.  Only  two  burrows  were  found  as  deep  as 
48  inches.  Three  instances  were  observed  where  the  same  tunnel  from  the  surface 
appeared  to  have  been  used  as  a  passage  from  two  nests,  the  second  nest  being  about 
8  indies  directly  below  the  first.  The  writer  cannot  be  positive  as  to  this,  however, 
as  the  nature  of  the  soil  and  the  close  proximity  of  the  bunows  rendered  diAult 
the  tracing  of  any  single  trmnel  all  the  way  down  to  the  nest.  At  the  bottom  of 
the  burrow,  the  nest  proper  was  held  in  a  pocket-like  cavity,  the  walls  of  which 
were  at  such  distance  from  the  brood  cells  as  to  render  each  readily  accessible. 
It  was  constructed  of  moistened  and  kneaded  earth,  irregular  in  outline  and  about 
the  site  of  a  lemon.  The  walls  of  each  cell  in  the  nest  had  been  tightly  sealed  and 
glased.  A  few  dead  bees  were  found  in  the  cells,  although  the  majority  were  emp- 
ty. 

The  writer  has  been  unable  to  find  the  new  home  of  these  bees,  but  it  is  evident 
that  they  did  not  deposit  all  over  this  plot,  for  no  trace  of  bees  was  found  in  the 
•everal  holes  that  were  dug.  No  doubt  with  the  aid  of  a  steam  shovel  the  bees 
could  be  located  in  a  short  time  to  ascertain  the  stage  present  at  this  time.  The 
nests  appeared  to  have  been  tightly  sealed  before  the  bees  emerged  and  their  con- 
fltniction  showed  that  the  builders  possessed  some  ingenuity.  The  writer  hopes 
tiiat  he  may  be  able  to  secure  more  data  on  this  insect  at  a  later  date.  The  bees 
caused  the  sweet  potato  crop  in  this  locahty  to  be  a  total  failure.  The  plot  could 
not  practically  be  irrigated  from  the  small  well  after  the  bees  had  finished  with  their 
tmmding  of  the  soil,  as  the  plat  was  a  sandy  loam  soil  underlaid  with  a  stratum 
of  "caliche"  (limestone)  that  would  take  up  the  water  faster  than  it  could  be  applied. 
The  bees  did  no  other  injury  to  the  sweet  potatoes  than  filling  the  soil  full  of  bur- 
rows, which  prevented  irrigation  and  later  caused  the  plants  to  dry  up. 

The  pest  was  injurk>us  to  sweet  potatoes  in  this  locality  in  1915,  but  at  that  time 
the  writer  was  able  to  secure  only  a  single  specimen,  as  the  bees  had  practically  dis- 
mppeartd  when  he  arrived  on  the  ground.  It  appears  that  the  bee  prefers  to  de- 
pottt  in  soil  that  has  been  irrigated  since  no  report  has  been  received  of  it  doing 
damage  to  non-irrigated  soil 

M.  M.  HiGB 
EmkmuflciUal  Assisianl^  Trtuk  Crop  Insect  InvestitaHons,  Uniied  States  Dtpartmeni 

of  Agriculture 

Subcortical  Temperatures  of  Logs  Exposed  to  Direct  Sunlight  During  the  past 
year  the  attention  of  entomologists  has  been  called  to  the  fact  that  the  temperature 
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boflath  the  bark  of  logs  lyinf  in  full  iisiilifht  may  nuh  a  (Uirat  iMal  lo  i 

CMghcAd  worldng  with  aih  logs  in  tevcnl  loeilitict  in  tht  Sovth 

cortical  temperatures  whidi  exceeded  air  temperature  by  (Kf  (P?)  < 

the  locality,  oondition  of  the  sky  and  angle  of  the  sun's  rays.    On  tbs  bass  of  bis 

experiments  he  recommends  the  weekly  turning  of  fegs  to  protect  them  fironi  wood 

destroying  insects. 

So  &r  as  some  species  of  kigs  sre  concerned,  the  author  has  indcpsadsatly  rsnclMd 
similar  condusions  from  work  conducted  at  the  Minnesota  Experiment  Sintias 
But  these  experiments  have  also  shown  that,  in  northern  latitudes  at  least,  sons  logp 
never  reach  the  fatal  temperature  for  inaects  even  on  the  brightest  daya.  Thug  it 
is  essential  that  the  factors  mfluencing  the  siibonrtical  temperature  stwuld  bs  «•• 
dcrstood  if  this  method  of  control  is  to  be  used  tnteUigently.  A  more  oompkii  dis- 
cussion of  the  factors  influencing  the  subcortical  temperature  of  logs  will 
In  the  18th  Report  of  the  MinncsnU  SUte  Entomok)gi8t. 

The  results  thus  far  obtained  may  lie  summarised  as  foltnws: 

1.  In  bright  sunlight  subcortical  temperature  on  the  upper  side  of  i 
thin  barked  logs  often  passes  above  a  point  fatal  to  insects. 

2.  That  this  Is  not  true  of  all  logs  is  illustrated  by  cortain  thin  barfcad  I 
pine  logs,  the  subcortical  temperature  of  which  never  exceeded  40*C  during  tks 
sntire  summer  season  of  1920. 

3.  One  of  the  primary  factors  influencing  the  temperature  in  logs  is  solar  radia- 
lioo.  The  effect  depends  upon  light  intensity,  solar  altitude  and  the  angle  ol  «- 
sideace  of  the  sun's  rays  upon  the  log. 

4.  The  posittrm  of  the  log  with  reference  to  the  8un*s  rays  deteimiuea  the  pr^ 
portion  of  the  log  which  may  attain  a  high  temperature.  Logs  tying  east  and  «SSI 
wiU  have  heated  only  a  orimparatively  narrf>w  strip  on  the  south  lide  while  aknosi 
one -half  <>f  the  k^g  lying  nurth  and  louth  may  exceed  the  fatal  temperature  of  in* 


5  Tlir  l»Ark  cliaractrriitin  which  afTt-ct  ti>g  tempera tivei  are  (a)  Color.  Dmk 
bark  a\m€\m  heat  much  nuire  rapi«IIy  tliAii  liKht  culiirrd  l»Ark.  (Ii)  Surface, 
bark  |«t>vi(]rt  a  larKrr  at^nrliing  aoil  rarlUtinf;  Mirfacr  than  smooth  bark  and  i 
highrr  trm|4-ratiirrs,  futivulrf!  thr  anielr  nf  inrtilmrr  is  nut  great  (c)  StructitfV 
Scaly  Itark  is  a  lirttrr  n<ino>n«liictfir  than  l>ark  iif  a  untffcm  dente  structure  and 
thcrrficr  tmil»  to  hoM  flc>m*n  trni|MTattire  ^1)  Ttiicknesx  This  ten«ls  to  incrsaas 
tnsiilatinn 

fl  In  at'M-nce  ft  v>Ur  raihatinn  tlir  MiliOirtical  teni|NTature  fnUowt  rather  doa^ 
ly  thr  tm:|>rTaturr  I  if  thr  stiiT«)tintlinK  atr 

7.  Tfif  ri>n<luctiMn  iif  hrat  an»iin(l  a  i'>K  is  sk'W.  t>*.it  varies  lomewhat  with  the 
diflrrrnt  ^I<^l^^      Till'  r»- tilts  in  thr  oinc-rritrati'tn  'A  heal  in  limited  areas. 

S  Atr  n:ovrfii«i]t  trnils  t«i  uuTruM*  railuitmn  and  thrrrfire  tc^ntU  to  reduce  siil^ 
Ojrt:raI  trni(M-rati:rr« 

It  Fva()«irati'>n  "f  watf-r  fr«>tn  thr  surfacr  layers  **t  the  hark,  which  often  oentft 
in  t}.r  iarl\  nu-rninK  «>r  f<  !l<>HinK  ram  trnds  to  rr«lucr  t^ie  tc-rn|»rrature  beneath  iIm 
bark 

10      ('|'>v  (•r«>xin:itv  t'l  'itlLrr  railiatin^*  'T  a!<yT!-tn;;  r.irfaors  tends  to 
nit  c*  rtiral  trmi^^rattirr 

ir    (*    (  raii;hra!     \\rjn    I hnxi  Sit:Iu:»;t  at  a  Fact'T  in  Freest  Insect  G 
Proe   Frit    S<   ■  f  Wash  .  V.-l  'Jr2.  \v    »»nON 

S.  A.  t 
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TIm  aditon  win  thankfially  receive  news  items  and  other  matter  likely  to  be  of  interact  to  sub- 
scribert.  Paper*  will  be  publiahed  at  far  at  poteible.  in  the  order  of  reception.  An  extended  con- 
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It  is  perhaps  unnecessary  to  state  that  the  appearance  of 
this  issue  has  been  greatly  delayed  by  the  printers'  strike. 
The  August  number  is  now  in  press  and  may  be  mailed 
shordy. 

The  Insect  Pest  Survey  recommended  by  the  association  at  its  last 
meeting  is  an  accomplished  fact  and  the  first  two  issues  of  the  monthly 
Bulletin  and  a  number  of  special  Reports  give  a  more  definite  idea  of 
possibilities  than  could  be  obtained  from  any  general  discussion  of 
plans.  The  survey  organization  affords  a  ready  means  of  picturing 
the  seasonal  developments  of  the  cotmtry  and  as  a  whole  it  will  be  of 
value  in  proportion  to  the  cooperation  it  receives. 

It  has  started  excellently  and  it  remains  for  those  who  advocated 
tiie  departure  to  give  such  support  that  there  can  be  no  question  as  to 
the  merits  of  the  undertaking.  Insect  life  recognizes  no  political  bound- 
aries and  is  very  subject  to  local  and  more  or  less  irregular,  frequently 
poorly  understood  fluctuations.  One  problem  of  the  survey  is  to  ac- 
cumulate all  such  data  and  as  general  tendencies  become  better  known, 
the  probabiUties  of  utilizing  them  in  practical  ways  are  greatly  increased. 
The  survey  may  be  characterized  as  a  nation-wide  attempt  to  cooper- 
ate along  scientific  lines.  It  can  succeed  only  through  mutual  service. 
The  men  in  the  field  must  provide  data, — there  can  hardly  be  too  much. 
Those  in  charge  must  see  that  the  information  is  promptly  distributed 
in  a  oonvement  form.  As  a  consequence  of  organizing  this  siu^ey, 
every  man's  work  will  have  a  perspective  not  heretofore  possible  in 
many  instances.  There  are  also  great  possibilities  in  the  proposed 
annual  digest  and  later,  as  data  accumulate,  in  the  recognition  of  dis- 
tinct tendencies  in  various  sections.     The  successful  control  of  insect 
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life  depends  upon  exact  knoidedge  of  the  behavior  of  iimctt. 
have  been  in  recent  yean  many  close  studies  of  tndsvidnal 
groups  of  insects  for  the  purpose  of  obtaining  such  data.  The  Insect 
Pest  Survey  has  opened  up  a  line  of  investigation  capable  of  lemlsiint 
great,  posnbly  greater  service  than  the  study  of  festrided  prablsBM^ 
though  both  are  essential  to  material  advances  along  piugiessiMe  Uossl 


Reviews 


Report  of  the  Proceedings  of  the  Third  Bntomolocical  Meetfng  bald  at 
Puss,  lid  to  IStfa  Pebrutry,  19i9,  edited  by  T.  BAHrBUOOB 
Plbtchbr,  3  vols,  pages  1-1137,  182  plates  (many  colored),  Cal- 
cutta, Superintendent  Government  Printing,  India,  1920 


This  set  of  vohimes  is  «  mAgnificait  eontributioo  to  oar  knowMfs  of  Is 
sects  and  reflects  great  credit  upon  all  ptfttctpsting  in  the  asiiwicft.  Ncsftf 
three  hundred  (HOO)  pages  are  devoted  to  an  annotated  list  of  Indian  erop  pssto 
and  such  unusual  subjects,  frrrni  the  American  view  point,  as  methods  of  i 
grain,  Lantana  insects  and  Lac  production  receive  attention  in  additioo  to  ths  i 
STOUS  notes  concerning  a  very  large  number  of  insects,  a  few  of  whtdi  are  I 
pests  in  this  oountr>',  though  most  rqiresent  an  enttrdy  different  fauna. 

These  vohmies  are  a  mine  of  information  and  though  dealing  with  tassels  of  a 
totally  different  section  of  the  woild,  contain  mudi  of  interest  to  AnMriesa  BaS^ 
mologtsts. 

E.  P.  F. 

Insect  Pests  of  Farm,  Garden  and  Orchard  by  II.  Dwight  Sakdbbsom. 
revised  tiy  L  M.  Peaiks.  i^kcs  I-VI.  1-707.  fiLH  text  illustrations^ 
John  Wiley  &  Sons,  liie  .  Ncu*  Vurk.  1921 

Tliis  IS  s  rr\-i.%nl  an'l  mUr^'ol  rtliti<>n  <>(  thr  •xiufir  atithf>r't  wrll  known  work  pub* 
lishn!  \in*\rT  thr  san.r  iitlr  m  l*.n2  T\\v  rrvismn  lias  l»rm  directed  mainly  towd 
brin^'inf*  crmtnil  rrrAM:rr%  \i\i  tn  Malr,  th^.tigh  th«Tr  have  iTm  modi(icatkiQS  of 
t^ir  irxX  an«t  ini|p"rtant  atMiti'in*^,  {»:irtictiltrlv  the  c!iaptrrs  m  relaticm  to  JnSKiS 
injttni-M^  tM  citrtis  fn:tt  >.  to  man  aivl  in  t:ir  h'ni&rh'iUl  an<l  t<>  d<imcstic  *■**— *tfT 
an<l  j-niltrv  T)ir  t:-ipt«T  «  r:  m-u-cls  .in<-ctni>;  U^^\>^  i»f  the  fir»t  rdititm  has  bssa 
elin.!i;at<^i  an<l  t)i<*  a(i>  ■::!  •  f  tlir  h.  •;•  pUnt  I-h'sc-  .i%  a  phirn  (Mr^t  omsidcrabhr  r^ 
d*:r«.!  aTi!  t^«'  !ji-:.  J  n  f  t!;rr  ''.  j.  iii-n?^  'Ir^'ar-ic^l.  jirr»unia*ily  hecause  c| 
tJirir  r»l;itu*l,  •  !!,:*.t  it:;- f  J.ii.i  r  •'.  f.ii  :i:.  t!:r  c^.-mtrv  as  a  wfi^lr  is  OiOOrmed.  Oia 
tJ.i»  N-  ^r;  irjiirrt'i  ..tjto»n..  ..f  \hr  V..i.t.-a.i  Aft'  T)k-  auihuri  have  rendered  a 
diitiritt  r<T\u**  \\  ri  I T'^-lvon,:  i!i  p« rrr'.anrtjt  (••rtTi  a  n'irnlicT  *4  the  diagrammatic 
ill:;*tr.itt-'fi-.  •(  t  •  l<fr  M-.t"  I  .  uti  !  a<ti.;!uk  <  f  iir.}")rt«Ant  Hwcu  usufd  during 
rrcri  I  -..ar  >\  \'\r  I.  Stal  H  r«a'i  f  i;f.l"rti"l">:\  .  thn^jh  the  mUiCtl«io»  €t4  CSf 
tair.  J-    U:-.  J^\»-  ■  f  t..ii-  .:l'.    !-.ii  v  f!.i-i**..it  >:rial«f  l^ian   wa*  drstrable 

T^  r  aritJ.ff.  navr  rwt*:it;i;  an  tn  t!.«-  \alt:r  .if  cr»rmaivr  fuMtn\atr  fr>r  the  cootfol 
<4  caM^aijc  r:ia|:i:<'t  an-l  iIjc  rfficaCN   "f  tunrly  ft(>ra\in|(s  with  tinltnar>' 
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for  chfdrim  tiie  apple  mgBOt.  Bof^  at  tfaeae  are  aomewhat  recent  devdopmeDta 
and  mafsr  not  have  beeome  anfficimtly  established  before  the  forma  lor  these  par- 
lieiilBr  duqjtcrs  were  doaed.  The  i^hune  bears  the  date  of  1921  and  althcm^ 
the  preface  is  dated  May  1020,  it  would  have  been  desirable,  in  the  opinion  cl  the 
reviewer,  to  have  indnded  a  brief  statement  of  the  noteworthy  extensions  of  infest- 
ed territory  by  both  Baropean  Com  Borer  and  G^)8y  Moth  known  by  mid'Sinnmer 
1920.  A  stady  of  a  general  infestation  by  whcBt  midge  leads  the  leviewer  to 
place  littte  dependence  on  Ihtt  remedial  measures  outlined  for  this  insect,  tfao 
these  are  baaed  upon  well  acoq>ted  literature  of  the  past  and  at  the  preaent  time 
nothing  very  defimte  can  be  advised. 

The  earlier  edition  was  a  most  exoeDent  and  exceedingly  helpful  digest  of  the 
then  known  entomofegical  facts.  This  revision  with  its  greatly  increased  number 
of  illustrations,  is  destined  to  be  the  most  convenient  and  r^uU>le,  general  work 
for  some  years  to  come.  It  will  be  exceedingly  serviceable  to  both  Entomologists 
and  Agriculturists  and  should  be  available  to  all  interested  in  the  control  of  thenum- 
crocis  insects  affecting  the  varied  crops  of  America. 

E.  P.  P. 


Current  Notes 

Mr.  A.  F.  Burgess  addressed  the  meeting  of  Local  Moth  Superintendents  at  Bos- 
ton* Maroi  23. 

The  semi-annual  meeting  of  the  Nova  Scotia  Entomological  Society  was  hdd 
in  Halifaz,  February  9. 

Miss  Evelyn  Osbom  is  now  professor  of  entomology  in  the  Agricultural  College, 
Syracuse  University,  Syracuse,  N.  Y. 

Mr.  W.  S.  Blatchley  of  Indianapolis,  Ind.,  q>ent  the  winter  at  his  winter  home 
in  Dunedin,  Fla. 

The  twdfth  annual  meeting  of  the  British  Columbia  Entomological  Society  was 
hdd  in  Vancouver,  on  Ftbruary  12. 

According  to  Sdmee^  Dr.  Walter  E.  ColHnge,  of  St.  Andrews  University,  baa 
been  appointed  keq)er  of  the  York  Museum. 

Mr.  H.  L.  Seamans  has  been  appointed  provincial  entomologist  for  Alberta, 
B.  C^  and  reported  at  Lethbridge,  Mardi  30. 

Sixty  students  are  now  enrolled  in  the  course  in  bedceeping  given  to  the  vocatioor 
al  students  in  agriculture  by  Mr.  Frank  S.  Stirling  at  the  University  of  Florida. 

Mr.  U.  C.  Loftin  has  resigned  from  the  Bureau  of  Entomology  to  accept  a  posi- 
tkn  as  entoQX>logist  with  a  cotton  company  operating  in  the  Laguna  district  of 
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Mr.  B.  H.  Sirkkteid  of  the  OmadiHi  Bmomdlogietf  Bnaeh.  kfl  Ottm*  oa  I 
mwy  14,  lor  Albcrte,  to  join  the  loter-pfovinciel  Weed  Train,  to  give  1 
l^enhoppen  end  outmnnet  returniflig  on  Merdi  12.    Donne  ^*''  pMod 
49  leeteee  to  eone  4000  people. 


Aeeoidinff  to  ammings  in  Bm  CWlwn,  the  Stete  oC 
ed  e  new  iool  fafood  kw,  neldng  it  onUwfiil  to  ddp  beei,  Uvee,  or 
to  the  Stete,  unkM  a^^^wmpuffp^  by  e  eertifioete  of  infpectkin  front  Stete 
froni  where  they  ere  ehipped. 


A  bm  ie  now  before  the  Rhode  Uend  Ugldeture  mM^  lor  en 
of  t3Qj00Oi)O  lor  the  pnrpoee  of  cradketiog 
ee  ney  eppropriete  funde  for  euch  work. 


Mr.  T.  J.  Ibthin  of  the  Cenedien  Bntomologtel  Breneh,  vWled  W( 
D.  C.  in  Merdi  to  engefo  in  qretametie  work  et  the  U.  S.  Netioail  Mm 
log  eloQg  eome  Cenedkn  nelcriel  for 


Aeeording  to  Snraa,  Pkofceeor  Geov|e  C.  Embody  hee  returned  to  Cornell  IW- 
vwraity,  efter  ^Mndiof  the  period  nnoe  kit  September  eerehHJiiwt  et  the  Vaiw* 
iity  of  Weehington  the  first  oolkfo  of  fidienes  in  en  Amerioui  Uuif  rtty. 

Dr.  T.  J.  Heedke  eppcered  by  reqncet  before  the  kgiiktive 
He  Heehh  and  Selcty  et  Hertford,  Conn..  Pefanieiy  16,  to 
vnhie  of  entinnoeqnito  work  in  New  Jerery. 

Acoordinit  to  Menu,  the  dceth  ii  announoed  of  Profeseor  Louis  Complon  Miel, 
P.  R.  S..  formerly  prcifessor  of  biology  at  the  Unhrcrstty  of  Leeds,  and  enthor  of 
Nahml  Hislory  of  Aqmatu  Insuts.  at  the  age  of  79  yean. 


Mr.  Lnrrn  B.  f^ith  severed  his  connection  with  the  Virginia  Thidc 
Station  at  Norfolk.  April  I.  to  accept  a  poution  as  agent  of  the  I*.  S.  Bttfeen  of  B^ 
tomology,  in  charge  of  liiological  studies,  Japanese  Bertie  Investigations,  et  Rsw* 
ton.  N.  J. 

Aconrding  to  Setoff,  IViifrMK-  Hrrlnrt  (>sUm,  of  the  Ohio  SUte  Univcnity, 
has  recently  returned  from  a  two  monthi'  trip  to  Pkvida.  during  which  he  < 
insects  at  different  points  in  the  itate  in  co-operation  with  the  State  Pknt 
of  Pkirula 

Mr.  L.  S.  McLaine  of  the  Kntunvilogical  Branch.  (HUwa,  Canada,  attsnded  the 
mrrting  c  f  the  V<al  Moth  Su|irrintmi!mt«,  ami  the  Masaachusetu  Tree  WanSeneT 
an<l  Fiirettcyi'  Asv>ciatKvn.  at  tlie  Boston  City  V\\\\\  BfMton.  Mass-.  March  & 
He  aUrt  viuterl  the  aim  lirvcr  laUratnry  at  Arlington. 

Mr  J  K  Ciraf  it  now  ui  ctuugr  *4  the  tieM  wjtIc  m  the  nrganisation  which  the 
Bureau  of  Kntonuiln^y  has  cstal>liftheil  fee  |ircventing  the  spread  of  the  MeadflBB 
bean  Iwetle  m  AUt<sma      Mr    Nrale  P.  Howard  will  be  in  charge  of  the  rseserdi 

w«jrk. 
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Mr.  Arthur  Gibson,  Dommkm  Entomologist,  has  reoently  been  appointed  a  mem- 
ber of  the  Lyman  Entomological  Bequest  Committee  and  attended  a  meeting  ol 
the  Committee,  held  at  McGill  University,  Montreal,  on  February  16. 

A  Smoker  was  held  by  the  Florida  Entomological  Society  on  January  17th,  in 
honor  of  Professor  Herbert  Osbom,  who  spent  a  portion  of  the  winter  in  Florida. 
Upwards  of  forty  members  and  invited  guests  were  present,  and  an  enjoyable  even- 
ing will  be  remembered  by  aU.    Dean  Wilmon  Newell  acted  as  toastmaster. 

Messrs.  W.  R.  Walton,  L.  H.  Worthley  and  D.  J.  Caffrey  of  the  Bureau  of  En- 
tanology  visited  the  European  com  borer  infestation  in  western  New  York  on  March 
21.  The  com  stalks  and  stubble  have  been  removed  and  burned  or  crushed  over 
an  area  of  nearly  1000  acres  in  this  region. 

Dr.  E.  F.  Phillips  of  the  Bureau  of  Entomology  attended  a  meeting  of  the  Mary- 
land State  Beekeepers'  Association  at  Baltimore,  March  18,  the  annual  meeting  of 
the  West  Virginia  Beekeepers'  Association  at  Charleston,  March  25-26,  and  a  spe- 
cial meeting  of  the  beekeepers'  during  Farmers'  Week  at  the  University  of  Maine, 
Orono,  on  March  30. 

At  the  annual  meeting  of  the  Florida  Entomological  Society  held  at  Gainesville, 
Jan.  24,  the  following  officers  were  elected  for  the  year:  President,  Professor 
J.  R.  Watson:  Vice-President,  P.  W.  Fattig;  Secretary,  Jeff  Chaffin;  Treasurer,  Dr. 
E.  W.  Berger;  Member  of  Executive  Committee,  O.  F.  Burger,  Professor  Herbert 
Osbom  was  elected  an  honorary  member  of  the  Society. 

The  following  transfers  have  been  made  recently  in  the  Bureau  of  Entomology: 
K.  B.  McKinney^  George  H.  Bradley,  M.  T.  Young,  R.  C.  Gaines  and  W.  R.  Smith 
have  returned  to  the  Bureau  from  temporary  employment  by  the  Federal  Horti- 
cultural Boaid;  John  B.  Gill,  Brown  wood,  Texas,  temporarily  to  Fort  Valley,  Ga.; 
C.  N.  AinsHe,  KnoxviUe,  Tenn.,  to  Sioux  City,  la. 

According  to  Enlamohgical  News,  Mr.  Edward  P.  Van  Duzee,  Curator  of  Ento- 
mology at  the  California  Academy  of  Sciences,  left  San  Francisco,  March  30,  for 
Guaymas,  Mexico,  where  he  will  join  an  expedition  organized  by  the  Academy  for 
the  scientific  exploration  of  Lower  California  and  the  adjacent  islands.  He  goes 
as  entomologist  of  the  expedition  and  expects  to  return  to  San  Francisco  in  August. 

The  principal  activities  in  the  com  borer  investigations  in  New  York  State  wil 
be  transferred  to  Silver  Creek,  at  an  early  date  with  Mr.  H.  N.  Bartley  in  charge 
for  the  present.  Mr.  J.  H.  Harmon  has  been  placed  in  charge  of  the  operations 
near  Sdienectady  and  will  maintain  a  small  force  at  that  point  for  the  purpose  of 
•tndying  the  insect  in  that  vicinity. 

The  following  resignations  from  the  Bureau  of  Entomology  have  been  reported: 
C.  P.  Tomer,  formerly  in  charge  of  com  borer  investigations,  Schenectady,  N.  Y., 
to  engage  in  oommerdal  fruit  growing  at  Memphis,  Tenn;  G.  H.  Cale,  apiculture, 
to  take  diarge  of  the  Dadant  Apiaries  at  Hamilton,  111. ;  L.  G.  Centner,  tmdc  crop 
insect  investigations,  to  become  an  instmctor  in  entomology,  Michigan  Agricul- 
tural  CoOege;  F.  L.  CRourke,  com  borer  work,  Arlington,  Mass. 
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Dr.  W.  B.  BrittoQ  addrcned  the  taoth  anmial  amtia^  of  Um 
Trae  Wftrdetis'  and  Porcftert'  Aatodatioo  at  Boftoo,  March  28,  on 
of  Shade  Tree  Woriccrt,  and  Shade  IVee  Isaect  Trooblat." 

Mr.  Stephan  Kekr,  Forest  Bntomologift,  Lemberf  (Livow)  Tarnowifciitn  4&. 
Poland,  would  like  to  cocnsnunicaie  with  American  eotomologista  mfwtad  in  the 
Coleoptcra  of  Poland.  His  specialty  is  the  bark  beetles  Gpidae)  and  he  woold  like 
to  obtain  specimens  from  the  United  Spates  in  exchange  for  Polish  ones.  He  has 
also  material  in  other  families  of  Coleoptcra,  which  he  win  exchange  for  Ancricaa 
(U.  S.)  literature  of  Ipidae,  s.  str.,  and  of  forest  entomok)gy,  s.  lat. 

Bnos  B.  Engle,  chief  nursery  inspector  and  oldest  member  both  in  3rears  and  term 
of  service,  of  the  Bureau  of  Plant  Industry  of  the  Pennsylvania  Department  of  Af 
riculture,  celebrated  hit  eightieth  birthday  anniversary  recently.  He  is  a  vetaras 
of  the  Civil  War,  remarkably  vigorous  in  both  mind  and  body  and  has  nadt  a  r»> 
oord  worthy  of  emulation  by  youngsters  of  seventy-live  or  kas. 

Rntomchtical  Netts  tecnrdt  the  death  on  October  25,  1020,  at  Fferenee,  Italy, 
of  Dr.  Oloardo  Bcccari,  and  of  Pr<ifrssor  TsunekaU  Matyake,  of  the  Agricukoral 
College  of  the  Impcsial  University  of  Tokio,  Japan,  in  February  1021.  Dr.  Ba^ 
oari  was  director  of  the  Botanical  Oai^cn,  but  frcrni  18651876  he  expkvad  Indo> 
Malaysia  and  Papua  and  ooUcctrd  many  imccts;  he  has  published  an  acooanl  of 
the  formicar>'  planU  of  Malaysia  ami  Papuasia.  Pmfrsanr  Maiyake  is  the  author 
of  a  general  treatise  on  entrimok>gy  and  of  many  special  papers  on  the  biofegy  of 
insects,  including  several  economic  spedes. 

Mr.  J.  A.  Hyfcl<»i>  of  thr  Hiirrau  (>f  Kntomok>g>'  has  l)rm  placed  in  charge  of  the 
nrw  Intttt  Vrsi  Sttrx-ry  which  ik  ImnK  o>n<!uctc(!  Xry  the  Hurrau  of  Entomnkicy 
in  rrsfKinsr  tn  rr4ohitw>n!k  a<i(i>tr(l  at  thr  (^hica|^>  mrrting  of  thr  Amrrican  Associa- 
tion ('(  Ho'Tvinuc  Knt(>n)i>l4>iri!its  Afc  ihr  Hurrau  has  no  a|>|jro|iriatinn  for  this 
work,  the  (Itttii  nnist  U*  c^iUi-ctrd  larKrly  fr<>ni  thr  Sutr  mtomok^gioal  agmnea» 
antl  4H  rnti'nv>lo^'tst5  l»avr  accrjitr*!  thrir  ap(M»tntnir{)t  as  in*rct  j>c»t  rrjuctcrs  for 
this  Work.  A  »utnmar>'  nf  thc-»r  rr|MTtt  will  Ik*  iMiin!  nich  nK*nth.  The  first  rcjg* 
ttlar  iHiUrtm  a|>|>carrd  May  1,  and  sr\'rral  iiK-cial  Uillrtins  )uivr  been 


Rrcmt  a(>fvnntmmtt  to  the  Biu-rati  tif  Kntomolft|;y  liavr  l»een 
foUow»  .  HrrlKTi  I).  Sniith,  Nfassachusrtts  AKnaiUural  CoUrgr.  Scientific  A^ 
sisUnt,  IfrvMan  Fly  work.  (*arliUr.  Pa.;  K  L.  Srdu-ist,  l>cr  ailtiur  mvestigatioaa* 
Washington:  K  W  KrUrN*.  formerly  of  thr  Hurrau  and  latrr  m  charge  of  tha  I»> 
sectiade  and  Fungicide  IjiU>rat<iry  at  Vienna,  Vs.,  fruit  iniect  investigations  osi 
Ja|>anrfe  lirrtlr  wnrk,  Kivrrton,  N  J.:  Luthrr  Brtiwn,  ({tiarantinc  and  regulatory 
wrck,  MrMcan  l>ran  Itrrtlr;  L  L.  Kngluh,  firll  ri|>mnimt«,  Mrtican  liean  bastlt; 
I>r  \V  K  Hin<l».  AU)>ania  Kx(>cnmmt  Sution.  ColUUcator,  Mexican  baan  baa 
tlr.  W.  J  Nolan,  Apiciltural  Asautant;  Wallace  H.  IIalr>-,  sugar  cane  insect  lat>> 
oratory.  Nrw  <  >rlraiu.  Ijk  .  Tlirfxlorr  Hmr)*  Pn»un,  rnivcnity  of  Ilhnois,  Japaa- 
fse  bectk  prT>)rct,  Kivrrton,  N  J  :  C  E.  Johnson,  apple  uucct  investigations,  Ba»* 
U'nvilW*.  Ark  ,  C  H  Hrann<m.  MiMiuippi  Agricultural  Collrgr,  plum  curcuhoooo- 
tr(»l,  F'Tt  VaUry,  da  ;  Stewart  U^rkwijod.  ipcoalist  m  Urt>v»|jtcra  frjr  Federal  work 
in  omtroUing  gra*A)io|»{»rrt  in  thr  nrjrthweatrm  states*  Pargo.  N    I>. 
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IVansfers  U.  S.  Bureau  of  Entomology;  W.  R.  Smith  and  R.  C.  Gaines,  Federal 
Horticultural  Board  to  boll  weevil  force,  Tallulah,  La. 

Mr.  H.  H.  Thomas  has  been  appointed  temporary  junior  assistant,  Division  of 
Forest    Insects,    Entomologicial   Branch,    Canadian    Department   of   Agriculture. 

Mr.  C.  O.  Eddy,  a  graduate  of  the  Ohio  State  University,  has  been  appointed 
instructor  in  Zoology  and  Entomology,  North  Carolina  State  College. 

Mr.  Eric  Hearle  of  the  Entomological  Branch,  Canadian  Department  of  Agri- 
culture, who  is  engaged  in  mosquito  work,  was  married,  April  9,  to  Miss  I.  B.  Webb,  of 
Hatzic,  B.  C. 

Dr.  Philip  Garman  of  the  Connecticut  Agricultural  Experiment  Station  was 
operated  upon  for  appendicitis  at  Grace  Hospital,  New  Haven,  Conn.,  on  May  15. 
At  last  accounts  he  was  getting  along  nicely. 

Mr.  J.  E.  Eckert,  Ohio  State  University  1916  and  1917,  has  been  appointed  Assist- 
ant Professor  of  Zoology  and  Entomology,  North  Carolina  State  College  and  will 
devote  most  of  his  time  to  apiculture. 

Dr.  W.  D.  Hunter  and  Mr.  B.  R.  Coad  of  the  Bureau  of  Entomology  spent  the 
greater  part  of  April  in  the  Laguna  district  of  Mexico,  in  connection  with  the  pink 
boUworm  problem. 

Prof.  Z.  P.  Metcalf  of  the  North  Carolina  State  College  and  Experiment  Station 
will  have  charge  of  the  courses  in  elementary  and  advanced  entomology  at  the 
University  of  Michigan  Biological  Laboratory,  Douglas  Lake,  this  summer. 

Dr.  A.  W.  Morrill,  Consulting  Entomologist,  of  Los  Angeles,  Calif.,  spent  a  month 
on  the  west  coast  of  Mexico  dtiring  the  past  spring  investigating  pests  of  cotton 
and  miscellaneous  crops  for  several  of  his  clients.  He  is  now  planning  to  locate 
an  assistant  in  Sinaloa  tmder  contract  for  continuing  certain  investigations  and  for 
acting  in  an  advisory  capacity  to  Andean  and  Mexican  land  owning  corporations 
and  growers  organizations. 

Dr.  H.  B.  Hungerford  of  the  University  of  Kansas  will  spend  the  summer  at  the 
University  of  Minnesota  where  he  will  be  a  member  of  the  Entomological  staff. 
He  will  give  a  stmimer  school  course  in  Economic  Entomology  and  will  continue 
his  studies  upon  Aquatic  Hemiptera. 

Dr.  W.  E.  Hinds  of  Alabama  was  elected  Chairman,  and  Professor  A.  F.  Conradi, 
of  South  Carolina,  Secretary,  of  the  Association  of  Cotton  States  Entomologists, 
at  the  22nd  annual  Convention  of  Southern  Agricultural  Workers,  held  at  Lexington, 
Ky.,  February  15-17,  1921. 

Dr.  J.  F.  Illingworth,  who,  for  the  past  four  years,  has  been  under  engagement 
with  the  Queensland  Government,  investigating  pests  of  sugar  cane,  is  returning 
with  his  family  to  theii  home  in  Hawaii.  For  the  present  his  address  will  be 
University  of  Hawaii,  Honolulu,  T.  H. 

According  to  Gleanings  in  Bee  Culture  the  course  in  bee  keeping  at  the  Massachu- 
fetts  Agricultural  College,  which  was  suspended  several  years  ago  on  the  resignation 
of  Dr.  Burton  N.  Gates,  is  to  be  reinstated  under  Mr.  Norman  E.  Phillips  a  brother 
of  Dr.  E.  F.  Phillips  of  the  U.  S.  Bureau  of  Entomology. 

Mr.  Dwight  Isely,  Scientific  Assistant  in  the  United  States  Bureau  of  Entomology, 
has  resigned  and  has  accepted  the  position  of  Associate  Professor  in  the  Department 
of  Entomology,  University  of  Arkansas,  and  Associate  Entomologist  in  the  Experi- 
ment Station.     He  will  devote  most  of  his  time  to  research  work. 

Dr.  C.  L.  Metcalf,  for  the  past  seven  years  Professor  of  Entomology  in  Ohio  State 
University,  has  resigned  to  accept  the  position  of  Professor  of  Entomology'  and  Head 
of  the  Department  of  Entomology  in  the  University  of  Illinois.  He  should  be  ad- 
dressed in  care  of  the  University  at  Urbana,  Illinois,  after  September  first. 


316  JOURNAL  or  ECONOMIC  EKTOIiOLOGY  (Vol.  14 

According  to  Science,  Doctor  Vcmon  KelloRx,  Secretary  of  the  National  Reteardi 
Council,  (^ve  three*  lectures  on  January  10,  17  and  24,  on  "Human  Life  as  the  Biolo- 
gist  Se<'.s  It**  at  Bro^*n  UniviTsity,  on  the  Charles  K.  Colver  Poundatioa.  Thcae 
lectun*s  will  he  published  in  book  form  by  Houghton.  Mifflin  Company. 

The  Louisiana  Entomological  Society  begins  its  second  year  with  thuty-threc 
membi-rs.  including  fxTsons  connc^cted  with  the  I^ouisiana  StaU*  Mtiseum,  Lotiwana 
Experiment  Stations.  Tulane  University,  I^ouisiana  State  Univensity,  U.  S.  Boreaa 
of  Entomology,  Fr<!eral  Horticultural  Board.  iH-sides  private  coUecton,  bcrkrcpcrt 
and  othtTs.  (Hilside  of  Ixniihiana  tluTe  are  membiTs  in  the  I>inrict  of  Cohtmbia« 
Mississippi.  Kansas.  Texas,  and  Mexico.  At  the  Pebruar>'  meeting,  mhicfa  wat  held 
at  Raton  Kougi*.  twenty-one  w(Te  in  attendance.  The  foUoming  papers  were  re*d: 
"Work  on  Malarial  Mosc|uitoi^  at  Mound  I-alx)ratory,  jMound,  La.**,  by  D.  L. 
Van  IMne  of  the  Bureau  of  Eiitomolog>';  "Beekeeping  in  Louisiana,*'  by  E.  C. 
Davis,  of  the  I^ouisiana  Ex|NTiment  Stations:  "I^resent  Status  of  Cattle  Tick  Control 
in  Louisiana."  by  W.  H.  I >alr>'m|>le,  Director  of  the  I^ouisiana  E^xpcriment  Statsoos. 
The  plan  has  Uvn  ad<>i>ted  of  following  the  regular  meeting  with  a  *'carry  o^rtr" 
meeting  to  Ik-  held  the  day  follo^%'ing,  at  which  more  technical  matters  wiO  be  ^m^ 
CUSM*d.  the  pnigram  for  the  next  meeting  will  lx»  arranged,  etc. 

The  annual  State  mc*t*ting  of  Entomological  WorkcTs  in  Ohio  Institutaoiis  \ 
at  Columbus  Februttr>*  3,  J.  S.  Houmt.  jwesident,  H.  J.  SfMmkcr,  vice-|p 
T.  H.  Parks.  M-eretar)-. 

The  following  |)aiMTS  w«Te  read: 

FV  R.  I-owry  -  Economic  FmjKirtanee  of  Mculy  Bugik  in  Ohio. 

C.  If.  Kenmtly     Nott-s  on  Dragon  Flies. 

E.  A.  Ilartlry     Kmuirks  on  vime  .\phi<I  Para.siteK. 

K.  (*.  Cottiin     kmnt  l)rvrl<»pm«'nts  of  (»y|>sy  Moth  and  Eurofiean  (' 
LtabU*  tn  Im*  Intrtxlud^l 

W.  o.  HollistiT     Thf  Tnt-  Surgi-oirs  Knowl«"<lgf  of  Entomology. 

I.    L    IIuImt     k«  nuirks  «»fi  a  (*lu»l(*id<)i«l  ParaMi*'. 

\V    V    Halduf     Lift   llist<»ry  am!  Haliils  (»f  thr  Cuttimb«T  Bcvtle. 

J    S    |{i»tis4r     <"or»iri»l  i»f  till' (*uciinilMT  Bfttlr. 

W    M.  Harnms     ItiMtt  <  h-itntation  to  Hrat  Ravs. 

E.  L.  ChamlKTN     <»r«-«  T^hotl^4•  Itisiti  (\»ntn»l  on  a  ('ommrrcial  Scale. 

R.  ('   (Klmrn     .N«  xt  St«j»s  ni  EntomoUtgu^l  .'^tudy. 

W   (*    Kr.iiit/     N'nt*  N  i»ti  A«|u;iti<'  InMvts  ni  (*hio. 

(V  I.    Mi!«  aU     Th»-  Klrtiif  ntarv  (*ourv  in  Koitumm-  Kiitoniology. 

F   li    .\lt  Mill,  ti     Him  Knt<.fnol<,jjy  is  Taught  by  thr  Son th  Hughes  Teacher. 

F<if<l  S    Pniu*      ICnt«>Tni»l<»|{>  "s  Phm*  m  ('tnifity  Ag«"nt  Work, 

H    V.   K\aIl^     Thr  Farnx-r  arid  TaxiiuytT's  Oi>tnu>n  <i(  thr  .-\|tf)lication  of  Entomo* 

lojrital    riir;tf«)l    Mrtluwl-.. 

H    A   r,f».v;ir«!     l)t  vios  for  rt««»fi!ing  thr  Em«-rK«'»H  «•  of  Hr%sian  Ply  Broods. 
T   H    Park'.     Siriir  Rrniarkn  tm  Hr*»<itan  Flv  ani!  its  C<inirol 
E   W    Mrmlrnhall     Srwnr  nf  thr  Iris^-^t  VvsX\  Fmind  in  Northra.%tem  Ohio. 
W   S   Hough     MhIhw!'*  ErnploNrtl  to  Cotitrol  and  Erailuatr  the  Fhnk  BoO  WoRB. 
E.  L.  Wtckhf!     In%rtt  F«x*l  of  (\Ttain  Ohm  Fuhrs. 
J.  S   Hitw  -    HIiwmI  Micking  lu'-rtt^  <)l,^rrvr<l  on  thr  Katrnai  Ex|M*dstton. 
Thr  x^vy^\y  rlrctrd  ortitffi  afr        iVrsnlrnt.  C.   L.   MrtCalf.  ViorlYesident,  B.  W« 
Mrndriduill  aricl  Sixrrtarv.  T    H    Park*. 
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THE  FUTURE  OF  BEE  DISEASE  CONTROL 

By  E.  P.  Phillips,  Washington,  D.  C, 

Discussions  as  to  the  best  form  of  state  activity  in  the  control  of  the 
diseases  of  bees  are  frequent,  and  obviously  not  all  the  states  are  utilizing 
the  best  plan,  since  there  is  so  much  variation  in  the  operations  in  the 
several  states.  These  discussions  of  methods  are  usually  for  one  of 
three  purposes  here  given  in  the  order  of  prominence  in  the  discussions: 
(1)  to  obtain  imiformity  of  laws  and  methods  in  order  that  better  cooper- 
ation between  the  states  may  be  brought  about;  (2)  to  obtain  more 
eflBdent  work  in  disease  control;  (3)  to  make  the  bee  disease  control 
work  fit  in  with  the  modem  trend  with  work  which  has  similar  objects. 
It  seems  best  to  review  the  whole  subject  in  order  to  arrive,  if  possible, 
at  a  policy  which  can  be  imiform,  eflSdent  and  modem. 

To  tmderstand  the  problem  fully  it  is  necessary  that  we  briefly  review 
its  history  along  several  lines.  The  earliest  laws  usually  provided  for 
the  appointment  of  an  experienced  beekeeper  by  the  governor  of  the 
state  or  by  some  court.  This  is  quite  obviously  not  the  best  plan  for  it 
can  scarcely  be  expected  that  these  officials  will  be  sufficiently  conversant 
with  the  needs  of  beekeeping  to  appoint  the  right  men  to  these  offices. 
In  spite  of  the  good  examples  of  men  so  appointed  which  may  easily  be 
offered,  the  plan  is  a  poor  one  in  principle  and  was  poor  in  many  cases  in 
practice. 

To  remedy  this  defect  a  quiet  campaign  was  begim  some  ten  years  or 
more  ago  to  provide  for  different  appointing  power.  It  was  obviously 
desirable  that  the  appointing  official  shall  have  certain  administrative 
functions,  so  that  he  might  know  that  the  person  appointed  is  doing  good 
work.    The  control  of  a  brood  disease  requires  a  wide  acquaintance  with 
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the  beekeeping  of  the  state,  a  broad  view  of  the  subject  and  an  ability 
to  weigh  facts  in  order  to  divide  up  the  work  judiciously.  It  is  not  a 
disparagement  of  the  inspector  to  say  that  he  needs  supervisioo.  for  it 
should  be  obvious  that  the  man  whose  work  consists  of  the  many 
details  of  the  field  work  is  almost  certainly  blinded  to  the  broader  aspects 
of  the  problem  on  which  he  is  engaged. 

When  the  work  with  bee  diseases  first  began  there  were  few  slates 
which  had  Departments  to  which  the  regulatory  work  in  agnculture 
was  assigned.  Where  such  departments  exist  the  inspection  work,  of 
course,  belongs  there.  Even  in  such  states,  it  must  be  admitted  that 
the  su|)ervision  given  to  the  bee  disease  woric  has  not  always  beeo 
efficient.  Even  in  the  poorest  cases  that  might  be  dted.  the  work  was 
uniformly  better  than  that  in  the  states  where  the  bee  inspector  was  a 
free  lance. 

In  these  states  where  there  was  then  no  regulator}*  department  the 
more  desirable  plan  seemed  to  be  to  place  the  8U|)ervision  with  the  stale 
entomologist,  as  the  official  most  likely  to  have  the  proper  regard  for  tlis 
woric  and  the  requisite  ability  to  appoint  the  inspector  and  to  ntperviw 
the  work .  At  the  1 907  meeting  of  the  Association  of  Economic  Entomol- 
ogists the  author*  attempted  to  efilist  the  sup(x>rt  of  the  slate  ento- 
mologists in  this  problem  and  he  has  not  forgotten  the  kindly  but 
emphatic  way  in  which  some  of  those  in  attendance  made  it  clear  that 
they  did  not  amsidcr  it  a  i>art  of  their  work  to  deal  with  diseases  of  bees. 
Siiuxj  that  time,  howcvt-r.  theff  has  Uvn  a  cliangt;  in  the  attitude  of  the 
state  entoniolo^'ists.  evidence!*!,  for  example,  in  the  keen  interest  mani* 
feste<I  \u  the  meetings  nf  the  apiailture  SiTtion  of  the  a.sHociatton  and  in 
the  Work  whidi  thev  have  siniv  undertaken  in  this  field 

Thr  earliest  laws,  as  well  as  those  still  in  i»i)cration.  pn>vide  for  the 
insfM^*ti(>n  of  apiaritts.  either  on  n*<|uest  or  at  the  of)tion  of  the  inspector- 
Tlu*  plan  of  having  ins|)einion  only  on  rt!<|uest  has  not  fm>vcn  efficient, 
as  in  nianv  aiM*s  the  insj>e<'tor  may  l>e  of  ser\*ice  in  plaers  where  he  is  not 
asked  to  ^M> 

The  laws  further  pn»vicle  that  where  the  advict*  nr  onlers  of  the  inspec* 
tors  an*  not  followe<|  out  within  a  reasonable  time.  sinnKimcs  specified 
in  thf  law.  the  insiKttor  is  then  authorize**!  by  law  to  dfstn)y  all  infected 
eohnnes  Prestnnahlv  the  jMiwer  thus  ^'i^ntwl  is  for  the  |nir|Kise  of 
mnovin^  the  lian^'er  of  infe<*tion  (»f  other  Ixt'S.  but  in  reality  it  is  a 
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punishment  for  the  beekeeper  who  does  not  do  his  duty  as  laid  down  in 
the  law.  If  we,  for  the  purpose  of  argument,  assume  that  any  part  of 
such  destruction  is  for  the  purpose  of  pimishment,  then  the  inspector 
becomes  sole  judge  of  the  existence  of  disease,  judge  as  to  whether  his 
orders  have  been  carried  out,  the  legal  officer  who  brings  action  for  prose- 
cution and  finally  the  marshall  who  carries  out  the  provisions  of  the  law 
in  the  way  of  destruction.  Merely  to  mention  these  functions  is  suffi- 
cient to  show  that  this  is  too  much  power  to  place  in  the  hands  of  one 
man  where  there  are  property  rights  to  be  considered.  In  order  to 
minimize  this,  it  has  sometimes  been  pointed  out  that  a  colony  of  bees 
suffering  from  disease  has  no  market  value  and  that  to  destroy  it  is  not 
to  destroy  valuable  property.  No  beekeeper  really  believes  this  argu- 
ment for  obviously  the  hives  and  material  equipment  are  as  good  as  if  no 
disease  existed,  the  wax  in  the  combs  may  be  saved  and  even  the  bees 
themselves  may  usually  be  saved  by  proper  care. 

In  almost  all  cases,  the  laws  provide  that  the  inspector  shall  teach 
the  beekeeper  how  to  treat  the  disease  found,  and  in  some  cases  it  is 
further  provided  that  the  inspector  shall  take  whatever  other  steps 
shall  be  deemed  desirable  for  the  furtherance  of  beekeeping  in  the  state. 
This  would  include  other  educational  work  and  this  provision  of  the  law 
has  been  used  to  good  advantage,  even  in  states  where  no  other  educa- 
tional work  was  being  undertaken  in  beekeeping.  It  is  obviously  not 
the  intent  of  most  of  these  laws  that  an  educational  system  would  be 
built  up  for  the  furthering  of  beekeeping. 

It  is  opportune  that  we  review  this  subject  to  see  in  what  way  this 
inspection  work  has  proven  most  helpful.  Taking  first  European  foul- 
brood,  the  control  of  this  disease  demands  that  the  beekeeper  provide 
those  features  which  lead  to  colony  prosperity  in  early  summer  so  that 
the  bees  can  throw  off  the  disease.  It  therefore  becomes  necessary  for 
the  beekeeper  so  to  provide  for  the  deficiency  of  his  locality  that  the 
bees  may  build  up.  It  takes  a  better  beekeeper  to  continue  to  keep  bees 
in  European  foulbrood  regions  than  is  required  in  the  average  locality. 

To  overcome  the  deficiencies  of  a  European  foulbrood  region  requires 
good  beekeeping  and  good  beekeepers  cannot  be  made  by  the  exercise  of 
police  power.  It  has  been  shown  most  clearly  that  rigid  inspection 
provisions  and  the  enforcement  of  the  provisions  of  the  usual  state  laws 
are  not  of  the  slightest  value  in  combating  European  foulbrood.  The 
making  of  good  beekeepers  is  so  obviously  a  matter  of  education  that  it 
seems  foolish  to  continue  longer  to  try  to  control  this  disease  by  the 
enactment  or  enforcement  of  legislation. 

American  foulbrood  may  at  first  glance  seem  to  be  quite  unlike  the 
other  serious  brood  diseases  in  that  there  is  danger  of  the  spread  of  the 
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diKue  through  robbing  out  oi  colonies  that  have  died  of  the 
It  is  evident  that  the  careless  beekeeper,  or  the  one  who  desires  to  injure 
his  beekeeping  neighbors,  can  do  much  harm.  Especially  far  this 
disease  it  is  often  recommended  that  rigid  inspection  be  carried  oat 
and  that  those  beekeepers  who  &ul  to  treat  the  disease  shall  be  punished 
as  provided  by  law.  Nothing  will  so  insure  a  feeling  oi  malice  as  ponirii'- 
ment  by  the  inspector,  and  it  thus  becomes  a  serious  menace  to  the  bee- 
keeping of  the  region  to  apply  the  provisions  oi  the  law  to  those  bee- 
keepers who  fail  to  do  as  ordered  by  the  inspectors.  Cases  are  known  in 
which  this  disease  has  been  spread  intentionally,  and  fhe  damafa  done 
is  usually  fsr  greater  than  that  brought  about  by  nonnal  spread. 

The  proper  treatment  (rf  American  foulbrood  can  be  applied  only  by  a 
beekeeper  who  has  been  taught  how  to  treat  the  disease.  The  ignonmt 
beekeeper  often  does  more  harm  than  good  when  he  oonscientaously 
tries  to  do  what  the  kw  requires.  The  problem  is  therefore  strictly 
one  of  education,  the  training  of  the  beekeepers  in  the  region  where  the 
disease  exists  how  to  combat  it.  In  a  few  cases  the  inspector  has  feh 
that  his  duty  is  done  when  he  finds  the  disease,  marks  the  hives  and  ofden 
a  clean-up.  Such  woric  is  practically  valueless,  and  when  the  bee- 
keeperi  of  a  region  find  that  their  inspector  is  doing  that  kind  of  work 
the\'  usually  ask  for  his  f)n>mpt  removal.  So<mlled  sacbrood  is  not 
sufficiently  sericnis  to  need  any  inspection  but  only  l)y  education  may 
this  condition  Ik*  distin^^uishcil  fmm  the  other  bnKKl  tlisuases. 

Thi*  (|ucstion  th(*n  nhsi*s  as  to  what  slimikl  Iw  done  alxnit  the  adult 
diseases  alNiut  which  then*  is  Sf>  much  disciissinn  in  the  l)et*kee|nnK  l^nns 
The  cnuse  of  none  of  th(*sc*  is  knnwn.  unless  fwrt^haniv  Xosmta  apts 
actually  does  dunmKi*:  then-  is  no  nitinna!  tri^tnient  that  can  lie  r*- 
coinniende«l  and  the  only  thin^'  tliat  can  In*  done  is  to  take  good  care 
of  the  U-es  so  thot  the  tnnihles  may  <lis.ip|iear.  There  does  not  seem 
mu<'h  for  a  |x>li<v  oAkxt  to  do  under  such  c*imimstances.  Then?  is 
really  not  much  that  the  i*du<titor  nmy  lio  exct-i)t  to  redmx*  the  fear  of 
the  lufkwijKT  who  se«?s  some  l)ees  die  aiul  who  takes  at  their  facv  value 
the  alarm ifi^'  articles  that  apfiear  fmm  time  t<t  time 

The  nnly  renuiinint:  (|uesttiin  is  whether  there  is  Siiine  disease  t)f  bees 
tluit  IS  dan^ennis  to  the  welfan-  of  the  industry  and  whuh  is  nut  widr- 
ii]irf«id  If  this  wen*  the  case*,  then  U-ekifiN-rs  mi^'ht  n^^htly  ask  for 
the  ({Uiinintinc  of  1mx*s  fnnn  that  an*a.  So  far  as  we  are  able  to  judge, 
Kuril] lean  foullinxMl  is  now  ]»n*si*nt  in  ]inii'tuallv  e\-erv  |oc*ality  wherv  it 
can  do  thinuiKc.  and  even  when*  it  is  ]>n*sent  it  is  doin^  little  harm  to  the 
j;«io<l  j»ri»^rn-ssivr  U-ekct'iicPi  Amencan  fmillipMnl  is  pnnient  in  abnc^t 
all  parts  of  the  Initetl  States.  (x*rtainly  pn-s4tit  in  every  state  whene 
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there  is  any  probability  of  beekeeping  being  a  large  industry.  It  would 
be  a  serious  thing  to  have  quarantines  established  or  legalized  further 
than  they  are  now  for  the  quarantine  powers  have  already  been  abused, 
as  is  the  keeping  out  of  competing  honey  from  certain  markets  imder  the 
guise  of  disease  control.  In  no  case  that  has  come  to  the  attention  of 
the  author  has  a  quarantine  been  of  any  real  value  to  the  beekeeping 
industry. 

Not  only  has  police  power  not  been  extensively  used,  but  the  very 
existence  of  the  power  has  been  recognized  as  a  handicap  to  the  work. 
This  is  illustrated  by  the  fact  that  Iowa  has  seen  fit  to  call  the  official 
who  corresponds  to  the  apiary  inspector  by  the  name  "State  Apiarist". 
Pennsylvania  has  an  "Apiary  Adviser"  and  other  states  have  in  the  same 
manner  tried  to  hide  the  power  granted  to  these  men.  That  police  power 
is  a  handicap  is  further  shown  by  the  fact  that  it  has  long  been  widely 
recognized  that  the  coimty  system  of  inspection  is  a  failure.  The 
trouble  is  that  a  beekeeper  can  not  go  to  a  neighbor  beekeeper  and  get 
him  to  clean  up  the  disease  that  may  be  present  without  engendering 
the  thought  that  the  work  is  done  so  that  the  region  may  be  made  better 
for  the  inspector  or  that  the  bees  of  the  region  may  actually  be  killed  off 
for  his  benefit.  Were  it  not  for  the  existence  of  the  police  powers  of  the 
inspector,  a  local  man  might  efficiently  serve,  for  there  would  not  be 
the  same  feeling  against  an  avowed  educator. 

The  exercise  of  general  police  powers  is  dangerous  to  the  beekeeping 
industry,  yet  there  may  be  cases  where  a  show  of  power  may  be  helpful. 
In  order  that  such  hypothetical  cases  may  be  covered,  the  new  Iowa  law 
provides  that  in  case  the  state  apiarist  shall  find  neglected  disease  he 
may  report  the  case  to  the  local  officials  charged  with  the  enforcement 
of  the  other  laws  of  the  state  and  county  and  these  local  officials  shall 
then  take  charge  of  the  case.  In  New  York,  where  inspection  has  been 
carried  on  since  1899,  there  have  been  few  occasions  where  an  exercise 
of  police  powers  seemed  wise.  If  the  beekeepers  still  wish  the  power 
to  be  retained  the  law  may  be  modified  as  in  Iowa.  In  states  where 
there  is  a  department  of  the  state  government  which  has  charge  of  the 
regulatory  laws  of  agriculture,  this  power  should  be  put  in  the  hands  of 
that  department. 

It  seems  that  the  beekeeping  industry  has  been  able  to  obtain  the 
services  of  a  competent  lot  of  teachers  of  beekeeping  throughout  the 
cotmtry  imder  the  guise  of  having  inspection  for  the  prevention  of  the 
spread  of  the  diseases  of  bees.  That  the  work  has  been  of  the  greatest 
good  to  the  beekeeping  industry  is  beyond  question  to  any  one  familiar 
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with  the  details  of  the  work,'  and  it  is  impossible  to  overesttmate  the 
value  of  this  eiTort.  It  may  seem  somewhat  strange  that  so  great  good 
has  come  from  this  work  when  it  must  be  admitted  that  the  inspectors 
have  not  done  the  things  that  arc  provided  by  the  law. 

At  the  time  that  the  first  of  these  laws  were  passed  it  would  have  been 
folly  to  go  to  a  state  legislature  and  ask  for  money  for  the  education  at 
the  beekee|)ers  of  the  state.  The  legislators  were,  however,  willing  to 
provide  funds  for  the  eradication  of  the  diseases  which  were  and  still  are 
causing  trouble  to  the  beekeepers,  and  in  almost  all  cases  the  work  once 
begun  has  been  continued.  The  inspectors  found  the  beekeepers  ignor- 
ant of  the  diseases,  not  willfully  negligent,  and  they  soon  taw  that  the 
right  way  to  get  these  diseases  imder  control  was  to  teach  the  beekeepeim 
how  to  care  for  their  \xxs  so  that  the  diseases  would  do  little  harm. 
They  further  saw  that  many  beekeefxrrs  were  not  practicing  the  right 
methods  in  other  phases  of  their  beekeei)ing  work,  and  it  was  natuiml 
that  a  man  good  enough  to  be  chosen  as  an  inspector  should  be  willing 
and  glad  to  help  his  fellow  beekeepers  in  ever>'  way  possible.  There  toon 
grew  up  a  system  for  the  education  of  the  beekeepers  of  the  states. 
The  defects  that  ap|)eared.  and  which  it  was  tried  to  overcome,  in  the 
way  of  apfxiintment  and  sufxrrvision,  were  incident  to  education  rather 
than  to  ixilice  ins|K»ction. 

Thi'  work  now  so  well  known  under  the  name  ''Extension*'  was  begun 
but  a  fc*w  years  a^o  and  this  tnluc^tional  work  lias  pniven  so  useful 
that  It  IS  now  nation-wide  With  the  |>as.sage  of  the  Smith-Ix?ver  !-aw 
this  work  was  nia<le  a  matter  for  oHi|>cnitive  aetihn  Ix^tween  the  Feiletal 
I)e|>i4rtinent  of  AKricultun-  an<l  the  Kxtension  Divisions  of  the  agn- 
mltural  oijle^es  <»f  the  sevenil  states  estalilishetl  for  the  imnx"^*  With 
the  spn*a<!  of  this  work,  the  value  of  an  attack  against  |Mior  agriculture 
by  means  of  education  iK-came  evident  and  it  is  ni>  longer  neccssar)*  to 
arj^'iie  fnr  it  Kdin-;itinnal  work  of  a  similar  character  luul  lotig  liccn 
done  m  many  lines  of  agriculture,  hut  very  little  has  Ijivn  done  for 
Uvkeepm^'  hy  the  aj^ntniltunil  colleges  Hivkeeping  luid  its  **extensHin 
men"  howfver  m  nuuiy  of  the  states.  thes<'  men  working  under  the  apuu> 
insjKrtiMn  Uiws  Extension  work  iti  U»ekeeping  thus  antin|MittHl  the 
Vjeiirni!  \\«»rk  m  av:nc\iltiiral  extension  hv  sevenil  \ears 

In  \\t\it  the  Bureau  of  Knt<iinologv  l)egan  exlensitin  wcirk  in  bee- 
keeping  m  ixiojH-nitinn  with  the  extension  cfivisuHis  of  several  states  and 
this  u«»rk  was  ailvance<l  Hither  rapully  Invausi*  of  the  war      The  work  w 

Thr   fiMilt     *>(  ,ipuif\    If)  |»«»!iMH      K»a«!   af   .\ptvtiittirr 
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well  under  way  and  is  in  great  demand,  not  only  from  beekeepers  but 
from  the  extension  divisions.  This  work  diflFers  somewhat  in  character 
from  that  done  by  the  inspectors  in  that  in  addition  to  the  emphasis 
placed  on  disease  control  an  effort  is  made  to  remedy  the  defects  of  bee- 
keeping practice  as  they  are  seen  from  a  nation-wide  view  of  the  bee- 
keeping industry.  It  is  work  of  the  same  type,  usually  being  done  by 
beekeepers  better  prepared  for  educational  work  than  are  the  inspectors. 

If  we  are  to  have  any  changes  in  these  state  laws,  therefore,  they 
should  be  along  the  lines  previously  indicated  and  the  new  laws  should 
contain  the  following  provisions: 

(i )  An  elimination  of  the  police  powers  of  the  persons  appointed  under 
the  law. 

(2)  The  placing  of  this  work  under  the  supervision  of  the  extension 
division  of  the  agricultural  colleges  of  the  several  states. 

(3)  The  placing  of  whatever  regulatory  measures  are  deemed  neces- 
sary with  the  regulatory  offices  of  the  state,  entirely  apart  from  the 
agricultural  colleges. 

(4)  A  retention  of  the  interest  of  the  entomologists  who  have  taken 
so  active  a  part  in  the  development  of  the  present  educational  systc-m  as 
state  leaders  in  this  work,  in  order  that  they  may  still  continue  to 
supervise  it. 

This  policy  will  eliminate  politics,  provide  adequate  and  necessary 
supervision,  bring  about  imiformity,  automatically  insure  cooperation 
among  the  several  states  as  is  not  now  possible,  and,  finally  most  essen- 
tial, it  will  get  results. 

In  presenting  this  problem  for  consideration,  the  author  is  advocating 
nothing  new  but  is  attempting  merely  to  outline  the  present  tendency 
in  this  work  in  order  that  those  interested  may  more  efficiently  ask  for 
what  they  want.  The  recommendations  concerning  state  laws  which 
the  author  has  made  in  the  past  are  essentially  in  harmony  with  the  plan 
here  outlined  and  recommended.  The  actual  methods  of  inspection 
advocated  are  harmonious  with  the  educational  aspect  of  the  work 
however  useless  certain  provisions  of  suggested  laws  may  have  been. 
The  changes  that  have  occurred  in  the  apiary  inspection  work  are  those 
which  must  arise  from  the  very  nature  of  the  problem  that  has  con- 
fronted us  and  the  movement  herein  outlined  is  an  inevitable  one.  A 
clear  recognition  of  this  fact  will  prevent  attempts  to  retard  the  work 
by  the  introduction  of  methods  and  ideas  antagonistic  to  the  evolu- 
tionary trend  and  antagonistic  to  the  best  interests  of  the  beekeeping 
industry. 
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LATE  FEEDING  LARVAE  INJURIOUS  TOAPPLE  IN  PENNSYL- 
VANIA  INCLUDING  SEVERAL  NEW  INJURIOUS  SPECIES 

By    &  W.  Pbost.  5ls/«  CiOcfr.  Pa. 

One  of  the  most  serious  problems  confronting  the  Fruit  k'^'w<»  of 
Ptansylvania  is  the  control  of  various  late  feeding  Lepidoptenius  lar- 
vae which  mar  the  fruit  of  Apple.  As  maturity  advances  each  year 
quantities  of  marketable  fniit  are  seriously  lessened  by  them.  Many 
of  the  species  gnaw  large  cavities  into  the  sides  of  the  fruit,  making  then 
worthless,  a  few  burrow  within  the  apples,  while  others  produce  anaD 
scars  or  blemishes  on  the  surface.  The  last  mentioned  type,  although 
often  small  in  site,  detract  largely  fmm  the  quality  of  the  fniit  and 
prevent  them  frjm  being  packed  and  soM  as  first  class  apides.  This 
results  in  a  lower  percentage  of  marketable  fancy  fruit  and  consequent- 
ly a  tremendous  loss  in  returns  to  the  or:hardist.  A  further  loss  is  in* 
curred  by  the  large  proportion  of  fruit  whkh  drop  in  spring  as  a  re«ilt 
of  the  early  attacks  of  leaf*n)llers  and  other  feeders. 

Pxtrni  our  studies  of  the  habits  of  Lepidoptcrous  larvae  tnjurioos  to 
apple,  it  ap|)car8  that  scmie  workers  have  been  misled  concerning  the 
t)'pes  of  injuries  and  tlic  s])ccics  causing  them.  This  may  te  lieratsi 
the  field  has  not  l)ccii  c:irt*fully  investigated.  Peu*  workers  have  stud- 
ied the  t\i)es  of  injurit*s  of  nniles  or  cirrclatcd  them  wth  the  work  of 
partieular  larvae.  S.iine  is<»late«l  s]>e?ies  <»r  gntups  of  s|)ecirs  have 
been  8tu<lie<l  more  or  less  iti  detail.  Anions  tliese.  Mr.  Slingcrland's 
])a)HT  on  *'(irtxT»  Fruit  Wonns'*.  is  tlie  most  notaMe.  Amcmg  thoaa 
of  more  recent  <lati*  is  a  itajHT  by  Fulton  fin  "  Insects  injurious  to  Apple 
Pruit*'.  in  which  roine  ]»hases  of  the  scarring  of  ain>lc  fruit  ha\'e  been 
dLscussevI 

Tlie  work  of  tlir  |iast  detils  (-iuefly  with  tlie  early  feeders  of  apple, 
leaving  tiu*  t'leUl  of  late  fectliTs  alni<ist  unt'<uehed  Leaf -n •Ikrrs.  fjr 
example,  have  Imi^  lK*en  efin<-ideri*(l  as  most  injurious  early  in  the  sea* 
S<in  In  n'ftTTin^  to  injuries  imxluevnl  by  this  gT«>u]).  ni(»st  writers  lay 
emphasis  mi  the  injun- rausetl  by  Xiw  lan'ae  webbing  the  lea\'es  and 
fruit  tc^fthi-r  and  Uie  c*avities  iinxluiTd  in  tlie  sidi*s  f»f  Uic  fruit  while 
tliey  fi*ed  from  within  these  shelttTS.  (>n  the  oUut  luind  little  attcn- 
ti<»n  has  Utii  dire  U-il  lo  the  lote  feeding  of  I^eaf-rcUers  or  Bud-moths. 
Fult<in  (lOlS)  n:entifii.s  thim  verv*  briefly.  In  our  investigations  the 
late  fef*«l(Ts  are  an  iin]MirtaTit  factor  an<l  it  has  liem  found  that  over 
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fifty  per  cent  of  the  leaf -roller  injury  to  picked  fruit  are  of  the  late  type. 
The  majority  of  these  injuries  occur  two  or  three  weeks  prior  to  pick- 
ing time.  The  larvae  have  been  fotmd  abtandant  and  feeding  vora- 
ciously at  picking  time. 

These  late  feeding  larvae  have  not,  in  the  past,  been  generally  con- 
sidered as  a  class  by  themselves.  In  Pennsylvania  they  form  an  im- 
portant and  conspicuous  group  containing  many  injurious  species 
whose  seasonal  activities  overlap  to  some  extent  with  the  early  feeders. 
The  Bud-moths,  for  example,  feed  early  in  the  spring  as  well  as  late  in 
the  fall.  The  same  is  true  of  the  Leaf-rollers.  We  have  found,  how- 
ever, that  although  the  species  overlap,  the  types  of  injuries  are  dis- 
tinct. The  scars  produced  early  in  the  rtimmer  heal  over  and  at  pi:Jc 
ing  time  appear  as  russety  spots  or  cavities.  The  late  injuries,  how- 
ever, remain  fresh  and  do  not  become  russety  or  even  calloused. 

The  late  feeding  larvae  may  be  divided  into  three  general  classes, 
namely;  the  Leaf-rollers,  Bud  moths  and  Codlin  moth  together  with 
other  similar  feeders.  The  former  produce  large  and  sometimes  deep 
cavities  while  the  second  class  usually  make  small  cavities  or  blemishes 
on  the  surface.  The  Codlin  moth,  as  is  well  known,  may  cause  side 
injury  or  burrow  into  the  center  of  the  fruit.  A  particular  type  of  in- 
jury frequently  spoken  of  as  * 'Pin-Hole  Injury"  may  be  caused  by  Bud- 
moths,  Case  bearers  or  other  small  feeders. 

The  research  thus  far  carried  on  has  revealed  many  of  the  species 
responsible  for  the  late  summer  injuries  to  the  fruit  of  apples.  Among 
the  Leaf  roller  group  which  have  been  found  in  Southern  Pennsylvania, 
can  be  named  the  Oblique  Banded  Leaf-roller  (Archips  rosaceana  Har- 
ris), a  new  injurious  species,  the  Red  Banded  Leaf -roller  (Eulia  velui- 
inana  Walk.)  and  another  new  apple  pest  (Amorbia  hutnerosana  Clem.) 
The  Oblique  Banded  Leaf  roller  is  neither  abimdant  nor  a  serious  pest 
with  us.  The  Fruit  Tree  Leaf-roller  has  not  been  found  in  the  Southern 
part  of  the  State.  On  the  other  hand  the  Red  Banded  Leaf -roller  (Eul 
ia  veluHnana  Walk.)  is  exceedingly  abundant  and  injurious  and  causes 
most  of  the  late  injury  noticed  in  our  region.  The  larva  of  this  species 
is  entirely  green  in  color  and  resembles  (Eulia  quadrifasctana  Femald), 
which  has  been  reported  from  apples  in  New  York  State.  A  recent 
survey  of  the  State  of  Pennsylvania  reveals  the  fact  that  Stenoma  al- 
gidella  Walk,  is  common  and  widely  distributed. 

There  are  two  Bud-moths  which  are  responsible  for  the  late  scars 
and  blemishes  produced  on  the  fruit.  The  Eye  spotted  Bud-moth  ( Tme- 
tocera  ocellana  Schiff)  and  a  new  injiuious  species,  Sparganothis  idae- 
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usalis  Walk.  Both  species  are  abundant  and  injurious.  Sparvmodkis 
resembles  somewhat  the  common  Bud-moth  in  size  and  in  havinf  a 
shiny  black  head  and  prothorax.  but  the  body  is  oHve  in  cofer. 

Among  the  smaller  late  side  feeders  of  api)le  may  be  mentkmed  the 
Codlin  moth  (Carpocapsa  pamanella  Clem.),  the  lesser  apple  wonn 
{Laspeyresia  prunivora  Walsh)  and  the  Lesser  Bud-moth  dbmrmrta 
tianella  Hubncr).  Neither  of  the  last  two  species  have  been  found 
very  abundant.  Recurvaria  nanella  is,  however,  the  more  cmimhoo 
and  considering  the  many  localities  from  which  it  has  been  reported 
in  the  Eastern  States,  it  seems  that  this  may  be  a  more  serious  pest  in 
parts  of  the  cfiuntr>'  than  the  Lesser  a)ii)le  w<inn. 

In  making  this  hasty  review  of  the  situation  as  regards  late  feedcn» 
it  is  hoped  that  we  have  Ijcen  able  t  >  clear  up  considerable  of  the  eon- 
fusitm  existing  both  in  literature  and  in  the  minds  of  many  investixa- 
tors  of  Pniit  insects.  Not  only  have  the  injuries  been  confused  in  the 
past  liut  a  lack  of  definite  knoii'ledge  of  the  spei*ies  of  insect  or  their 
habits  has  made  their  contr  A  difficult.  The  discovery  of  the  pRceed- 
tng  new  injurious  s|)ccies  and  their  late  feeding  habits  has  helped  con- 
siderahly  to  clear  ui>  the  situation  hut  there  is  still  much  work  to  be 
done. 

(\mtrol  measures  against  these  s))ecics  take  into  consideratton  spniy* 
ing  to  ]H»isiiii  the  early  s]iriiig  hnNxls  (rf  the  various  s])eries.  Our  tests 
indic'itcil  that  arsiniati*  of  lead  in  the  dtirmant  and  delayed  divmant 
S|»rays  is  imiMfrtant  We  liave  !>e«i  able  tn  secun'  a  mu%*h  larger  per- 
centage of  e<nUn»l  in  pIntR  whcTe  Niih  f»f  thes*'  a|)iili<'atiffms  were  in- 
cluded in  tlie  jqiraying  ]»n»grani  ('«i!n|Mirisiins  have  lK»en  made  with 
dust  a|)i.li4*ations  stnuhiriy  a]»]ihinl.  hut  as  in(lic*at»l  in  the  aiTimifiany- 
ing  diagranu.  the  li(|ui(l  s]irays  have  pn»ven  thus  far  tlie  mmt  satisfac* 
Xttry  The  i-xperiinents  clearly  ilein<«istrate  that  injuries  fn«n  these 
late*  siiirnuT  fee<hng  lii»id«»i»t«Ti»ns  ran  U*  niatcTi^illy  rwluixil  if  or- 
ehardists  frnutice  ronsistent  and  thorough  s]»raying  during  the  early 
K]iriiig  months 

KXIM.ANATION  Of  (*||AKTS 

Tlie  f«»ll«iwin^:  <*hart  illustrating  the  ]MT€fntagc  tif  I^-af  nWler  injury 
was  iirnifinfl  frnin  the  examination  of  20.4^2  dr<i)>  fruits,  a]i«tiximate- 
ly  in,(MM)  fruits  from  eat  h.  the  ('heck.  Ihisted  and  Sfirayi^  plats  Theae 
were  ^:ath«-r«l  throughtiiit  the  sitnuner  fmm  jum*  1  Ith  t»»  (>et«>l»er  5lh. 
as  m*lnat<f!  ««n  the  h«'ri7finta]  axis  The  rurxe  for  I-«*af  n»ller  Injury 
uni|in-stit*nalily   molds   the  eur\*e  for  |KTix*ntages  of   Tnsinind   Fruit. 
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The  latter  curve  is  not  absolutely  comparable  with  the  other  curves 
becatise  it  represents  the  percentage  of  fruits  while  the  other  curves 
are  the  percentages  of  injiuies.     Hence  we  find  that  the  curve  for  un- 


mcoTkOi  or  leaf  roller  irjury 


fS'&SJ'H.t'?'^ 


ia  Ott«t««  Pl«t. 


L««f-rell«r  Injury 
C»rAy*4PUt. 


•  JU» 


T 


sound  fruit  drops  below  the  curve  for  Leaf-roller  Injury  in  the  Check 
on  July  9th.  The  three  high  points  of  the  Leaf- roller  curve  are  indic- 
ative of  the  three  generations  of  the  Leaf-roller,  Eulia  'jelutinana  Walk., 

OHART  ILLUSTRjfflNO  THI  VUMBBt  iV0  OVERLAPPING  OP  CIRIRiTIOVS 

OP  liillft  YtlirtlnfiT^i  i^a>. 


MAT. 


juNi:. 


JULY. 


AUG. 


SEPT, 


OCT. 


VOT. 


which  caused  the  injury  and  is  shown  on  the  chart  illustrating  the  num- 
ber and  overlapping  of  generations  of  this  species.  The  curves  for 
the  Sprayed  and  Dusted  plats  indicate  a  considerable  reduction  in  per 
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oentage  of  injury  by  Leaf-rollers  in  favor  of  the  spray.'  It  will  be  fur- 
ther noticed  that,  in  the  check,  the  Leaf -roller  injury  readied  it's  di« 
max  late  in  the  season. 

The  chart  illustrating  the  Number  of  Generations  was  secured  from 
larvae  reared  in  confinement  and  checked  with  orchard  coixlitiont. 
The  first  two  generations  were  reared  through  completely  but  the  last 
generation  was  calculated  from  eggs  laid  towards  the  end  of  July.  At 
this  time  and  during  the  first  of  August  newly  hatched  larvae 
found  abundant  in  the  orchards. 


STUDIES  OF  SANNINOroEA  OPALBSCBIf  S  BDW.  IN  OREGON 

By  Frank  H.  Lathkop,  and  A.  B.  Black,  Oreum  AiriiultnnU  CoUtft   Exptnmumi 

StfUwn,  CofvaUis 

In  1010  the  Oregon  Station  undertook  an  investigation  of  the  Wea* 
tern  Peach  and  IVunc  R(K)t  Borer,  ^innimndea  opalesiens  Edw.  with 
Mr.  (i.  F.  Moznette  in  direct  charge  of  the  work.  Upon  the  retigiia* 
tion  of  Mr.  Moznette  in  1917,  the  ]m)jcct  was  taken  over  by  the  aeniGr 
auth(»r.  whf)  was  later  joined  by  the  junicnr  author  in  the  protecution 
of  the  w<»rk. 

Tlie  formulation  of  an  c-(Tcctive  and  ectmomical  means  of  control 
has  Ikhii  the  |)rijnary  ol»ic<*t  «»f  the  investigatitm.  Life  history*  studies 
have  Utti  coTidu  teil  as  a  minor  ])art  of  the  work 

Lii  I   History  Sti  diks 

WiNTF.k  ('o.M)iTioNs  ( Ktr^'ititeritiK  lar\Me  S4fm  to  be  active  during 
wann  jktkkIs  aii<l  it  is  ]»n»U'i!>lf  iJiat  some  ^owtli  U'ikes  \i\iave  during 
this  s*as4i:i  (  hir  «»!iservalioiis  sJ)ow  that  (luring:  ]»erio<ls  of  eokl  ramy 
weatl.rr  tlie  larvae  ti-iMl  to  Irave  lJ)eir  tuinu-ls  and  wf»rk  in  the  gum 
ni:d  trass  as  wrll  as  the  soil  iinnutliati-K  surniuinliii^:  the  tree  Many 
itf  tJ.rv  lafNat-  hr  ilonnaiit  in  silken  nils  whieh  thrv  spin  ugain<'t  the 
tn*f  IniT'.k  U-matli  tlu*  soil  siirfart' 

'VVr  wmtiT  <rll  IS  c>iinslnit'tr«l  with  <»Tie  sidf  aijamst  the  liork  of  tlie 
tn-f  h.  sJ»a]M-  it  IS  oval  Tin-  outrr  wall  m!isisls  of  a  viT>'  thin  silken 
ni«inl»ran«-.  « «»n»  avf»  t'«»tivex  ni   f<»nn.  f«»nnin>.t  a  tfll  in  whirh  tlie  lar 

»-t^  i:  •  :...i!j  •?; .  w.f.  n  .1  !.  '-  th  t'»  t!i.  -.pr.ivf-!  .ml  I>M^to!  pUu  .\  ItfVlO 
!>':••  v\.»  ';-i^!  witJ.  t*'.r  .1  ilstjt'.fi  .if  I*,  Nu"*»tinr,  a*.  \u"*»tmr  itilp^uitr.  <>t:  the 
tl-f.iN'-l  ; '..I*  .  I.uni    ^'ilp^-.-ir  aU'l    Arsi-natr  *A  I.«M'!  i».i>  ns4-»l    witli  ihr    AikiitKm  (4 
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va  lies  carted.  The  cell  varies  in  size  with  the  age  of  the  larva  which 
constructs  it.  We  have  found  these  cells  ranging  in  width  from  five 
to  twenty  millimeters,  and  in  length  from  eleven  to  twenty-five  mill- 
meters. 

This  habit  of  constructing  winter  cells  seems  to  be  much  more  pro- 
nounced in  heavy,  wet  soils,  than  in  more  porous  types. 

Spring  Activities.  With  the  approach  of  spring  the  larvae  become 
more  active.  Those  which  wintered  in  cells  outside  the  trees  resume 
their  places  in  the  tunnels  under  the  bark.  The  more  mature  larvae 
soon  spin  cocoons  in  preparation  for  pupation.  Cocoons  were  fotmd 
at  Roseburg  as  early  as  April  22,  but  were  not  found  in  great  numbers 
until  late  May  or  early  June.  At  Corvallis  and  the  more  northern 
portions  of  the  State,  these  activities  are  more  delayed. 

Adults:  Emergence,  Feeding,  Oviposition.  During  several  years 
of  field  observation  at  Corvallis  we  have  found  that  moths  begin  to 
emerge  during  the  last  week  of  June.  The  ntimber  of  adults  emerging 
increases  until  late  July.  The  last  week  in  July  shows  a  decline  in 
the  numbers  emerging.  Living  pupae  have  been  collected  in  the  field 
at  Corvallis  as  late  as  August  12. 

At  Roseburg  in  1919  moths  began  to  emerge  as  early  as  June  18. 
July  marked  the  period  of  maximum  emergence.  Moths  emerged  as 
late  as  August  15  fr>m  cocoDns  which  had  been  placed  in  breeding 
cages. 

We  found  that  captive  moths  took  readily — almost  greedily — dis- 
tilled water,  and  also  a  dilute  sugar  solution.  In  the  case  of  females 
Buch  feeding  seemed  to  stimulate  oviposition.  No  attempts  were  made 
to  attract  moths  to  bait  solutions  in  the  field. 

We  have  found  that  oviposition  ordinarily  takes  place  soon  after 
emergence.  In  the  field,  ^gs  are  most  frequently  placed  on  the  trunk 
of  the  tree,  but  occasionally  on  the  larger  limbs.  In  a  few  instances, 
females  were  observed  to  deposit  eggs  on  the  soil  at  the  base  of  the  tree. 
Specimens  in  small  cages  show  much  less  selection  and  the  eggs  are 
deposited,  on  any  part  of  the  tree,  including  the  leaves,  and  even  on 
the  wire  and  cloth  of  the  cage. 

Records  were  kept  of  the  number  of  ^gs  deposited  by  females  confin- 
ed in  small  cages.  Upon  the  death  of  each  moth  the  body  was  dissect- 
ed and  the  number  of  imlaid  eggs  also  recorded 

The  results  are  shown  in  the  following  table: 
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Larval  Activity.  Upon  hatching  from  the  egg  the  young  lar\*m  iro* 
mediately  attempts  to  bore  its  way  into  the  bark  of  the  tree.  If  it  m^ 
ceeds,  a  tiny  })ile  of  frass  marks  the  i)oint  of  entrance.  The  yoaog 
larva  spends  a  considerable  part  of  its  life  timneling  in  the  cortioiikr 
region  of  the  t)ark.  I>uring  this  fieriod  it  may  tra\^l  a  contklermbit 
distance,  and  it  leaves  behind  a  tortuous  trail  of  darkened  tissues  jtM 
beneath  the  surfaje  of  the  outer  hark.  We  cannot  say  what  is  tht 
length  of  time  which  the  larva  spends  in  this  way.  but  we  have  found 
in  these  superficial  burrows  larv'ae  ranging  from  newly  hatched  to  fif- 
teen millimeters  in  length. 

Apparently  upon  reaching  a  length  of  fifteen  or  twenty  miUoneUrt 
the  lar\'a  fm>ceeds  to  form  its  tN'frical  tunnel  in  the  cambium  beneath 
the  Iwirk.  wliich  constitutes  the  characteristic  injur\'  so  well  known  lo 
peach  and  ])rune  gnm-ers.  These  tunnels  are  linear  in  fonn.  usually 
fairly  straight,  and  extend  vertically  with  the  grain  of  the  wood;  al- 
though irre^'iilar.  side  tutuids  arc  not  infrec|uemly  found  We  have 
fouml  tiinnrls  of  this  ly]H'  as  small  as  ihirtv  two  liy  %cvn\  millimeters. 
Tlif  ounplclf  tijntuls  usually  vary  in  width  fnin  fifteen  to  thirty  mil- 
linutrrs  or  nmrr.  and  fxtciul  vtTtirally  t<»  a  Ini^th  of  one  hundred  to 
one  huiulnd  fiftv  niillimftiTs  or  niort-  The  ni<»st  cfimmtm  l<tcation 
of  these  tunnels  is  at  tJie  (Town  of  the  tn*e;  the  up])cr  extremity  o| 
the  tininel  <irdinarily  extending;  some  thirty  millimeters  a!K>ve  the 
s^>il  surface,  the  lowtT  extremity  reaching:  si»me  distance  befcnr  the 
s*>il  surfat-e  We  have  frecjuently  ohsen-etl  a  r»und  hole.  afy|irtuu- 
matelv  sevm  millimeters  in  diameter  eonnt^tin^:  the  oimplrle  tunnel 
with  tJie  exterior  just  at  the  surface  »f  the  si.jl  This  ojKming  is  not 
invariably  pn'wtU  h  iwevtT.  and  many  hurr«»ws  are  to  \k*  found  without 
atw  ai»i>arent  comnuitueati.m  witli  the  extern »r 

The  prescnee  <4  Uir\ae  is  not  limited  to  the  cTouii  of  the  tree      Ea 
prriallv  on  nptij:h  l>ark  trees  lar\ac  may  1k'  found  working  on  the  trunk 
and  m  the  en»tehes      This  s]>e(*ies  seems  to  $ht»w  a  greater  tendency  in 
this  rrsiKvt  than  dfx-s  the  Peach  Tree  lUnrvT  t>f  the  East.  Sammtmoidta 
tttlw\a  Sav 
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Experiments  In  Control 

Our  observations  of  the  winter  habits  of  the  root  borer  larvae,  led 
tis  to  investigate  the  possibility  of  applying  some  substance  during 
fall  or  winter  which  would  destroy  the  larvae  in  their  winter  cells  and 
XX>ssibly  those  which  remained  in  the  superficial  burrows.  A  series 
of  tests  were  applied  as  follows : 


Plot  1,     Scaledde  1  pt. 

Water  7  qts. 

Plot  2.     Scaledde  1  pt. 

Sodium  Arsenate  2  ozs. 

Water  7  qts 

Plot  3.     Scaledde  1  pt. 

Nicotine  Sulfate  40%    3  ozs. 

Water  7  ^ts 

Plot  4.     Nicotine  Oleate  5  ozs. 

Water  7  qts. 


Plot  5.   Nicotine  Resinate  3  ozs. 

Water  7  qts. 

Plot  6.   Check.  No  treatment 


Plot  7.  Fuller's  Earth'  5  lbs. 

Nicotine  Sulfate  40%      K  lb. 

Plot  8.  Sulfur  dust  5  prts 

Lead  arsenate  (powder)  1   pt. 

Tobacco  dust  4  prts. 


The  soil  was  removed  from  the  base  of  each  tree  to  the  depth  of  four 
to  six  inches.  A  generous  amoimt  of  the  liquid  or  dust  was  then  ap- 
plied and  the  soil  replaced  about  the  tree. 

In  no  case  was  there  a  satisfactory  control,  and  these  substances  do 
not  seem  promising.  This  failure  does  not  necessarily  indicate  that 
treatment  at  this  time  is  inapplicable,  but  some  more  satisfactory  lar- 
vidde  must  be  found  before  the  treatment  will  be  effective. 

MisciBLE  Oil  -  Sodium  Arsenate  Sprays 

The  fact  that  the  young  larvae  spend  a  considerable  period  in  the 
outer  bark  led  us  to  hope  that  by  using  a  soluble  arsenate  with  miscible 
oil  as  a  carrier,  the  corticular  region  of  the  bark  might  be  so  thoroughly 
saturated  with  poison  as  to  kill  the  larvae  as  they  worked  in  this  re- 
gion. 
For  this  purpose  the  following  formula  was  used. 
'Miscible  Oil  No.   1.  1  pint. 

Sodium  arsenate  2  oimces 

Water  to  make  two  gallons 


*A  commercial  spray  oil  prepared  by  General  Chemical  Co.,  San  Francisco,  Cal. 
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This  solution  was  applied  by  means  of  a  small  compretaed  air  hand 
sprayer.  A  bordeaux  nozzle  was  used,  adjusted  to  throw  a  solid  stream 
of  considerable  force.  The  solution  was  applied  to  the  bases  of  the 
trees,  fmm  the  soil  surface  to  a  heif^t  of  approximately  eighteen  in- 
ches  and  sjme  of  the  solution  was  puddled  about  the  base  of  the  tree. 
The  foUoM^-ing  tables  show  the  series  of  applications  made,  and  the  re- 
sults. 

TaM.S  II  •  SuOlt'M  A»«SNA1I  -  MiKllltl  OiL  ApniCAllOMt 
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Trbb  Washes 

During  the  suxxmier  of  1920  rather  extensive  tests  were  made  of  white- 
wash and  of  Fuller's  Earth  wash  containing  various  active  agents,  such 
as  arsenate  of  lead,  nicotine  sulphate,  naphthalene,  etc.  In  applying 
all  of  these  washes,  the  soil  was  removed  from  the  base  of  the  tree  to 
the  depth  of  about  four  inches.  The  trees  were  allowed  to  stand  thus 
until  next  day,  when  the  adhering  soil  particles  were  removed  by  means 
of  a  stiff  brush.  The  wash  was  then  applied  as  a  paint  by  means  of  a 
white-wash  brush,  the  trunks  being  coated  to  a  height  of  foiuteen  to 
sixteen  inches. 

The  formulas  used  were  as  follows: 

Whitewash 

Row  Al.  Quick  lime                    8  lbs.  Row  A4.  Quick  lime                       8  lbs. 

Arsenate  of  lead  (pd.)  }i  lb.  Arsenate  of  lead  (pd.)     yi  lb. 

Salt                               2  lbs.  Salt                                  2  lbs. 

Glue                               Xlb.  Glue                                   X  lb. 

Niootine  Sulfate  40%  2  ozs.  Water  to  make  thick  paint. 
Water  to  make  thick  paint. 

Row  A2.    Similar  to  Al  with  the  addition  of  one  pound  of  copper  sulfate. 

Row  A3.  Qoidk.  lime  8    lbs.  Row  A5.  Quick  lime  8  lbs. 

Salt  2  lbs.  Salt  2  lbs. 

Ghie  yi  lb.  Glue  K  lb. 

Naphthalene  (flake)     12  oss.  Nicotine  sulfate  40%    2  ou. 

Water  to  make  thick  paint.  Water  to  make  thiVk  paint. 

Table  IV  -  Whitewash  Trbaimknts.  State  Hospital  Orchard 
CotUge  Parm.  Salem.  1920 


Treatmenti 

ResulU 

Row 
No. 

No.  of 
appli- 
cations 

2 

Datti  of         Number  of  Treei 
Applications    Treated     Wormed 

Date 

Trees 

Wormed 

Trees  Infested 
Number      Percent 

4              80 

No.  ol 
Total 

8 

f  Worms 
A\erage 
per  tree 

Al 

July  2  Aug  26 

17 

5 

Oct  13 

1.6 

A3 

2 
2 

July  2  Aug  26 
July  2  Aug  26 
July  2  Aug  26 

20 

5 

Oct  13 

3 

60 

9 

1.8 

A3 

13 

10 

Oct  13 

2 
5 

20 
100 

3 

0.3 

A4 

3 

20 

5 

Oct  13 

7 

14 

h& 

2 

Jnly2   Aug  26 

20 

5 

Oct  13 

4 

80 

10 

2.0 

C5 

0 
0 

Check 

0 

5 

Oct  13 

5 

100 

16 

3.2 

06 

Check 

0 

5 

Oct  13 

5 

100 

22 

4.4 

C7 

0 

Check 

0 

.^ 

Oct  13 

6 

100 

19 

3.8 
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TaBLB  V  .  WMtTBW^tH  TuunUKT.  ButOmABK  OnCMABO 

Roatborf.  1090 
TrMtmtBU  RMiilta 


Row     No.  of  Dates  of       Number  cf  Tieet  Date  Traet  Infeated  Na  cl  Wmmm 

No.      appU*  Applkationa  Trnted    Wottned  Trtot  Number    Ptrcem  Total  Avafeae 

catiooa  Wormed  par    tme 

Al               2  June  38  Auf  U        90            5  Oct  34  S            60             6*           1.3 


A2  8      Jttae3HAt«n        10  50ct33  3  60  6  13 


AI  3     JunelSAutn        30  10        Oct  23 


A4  3     June  38  Auf  1 1         30  5         Oct  34 

A&  3     June  38  Aug  II        20  A         Oct  34 


C17  0  Check  0  5         Oct  34 


C31  O  Check  O  10         Oct  34 

Cf«  0  (heck  0  5         Oct  34 


0              0 

0 

0 

4          no 

7 
0 

t.4 

0               0 

0 

4              80 

30 

40 

8          no 

84 

&4 

4          no 

18 

1.3 

A  study  of  tables  IV  and  V  will  show  that  in  general  there  was  a  dia- 
tinct  reduction  of  infestation  in  the  whitewashed  trees,  althoogh  in 
some  cases  this  is  not  much  greater  than  may  be  accounted  for  by  chanoa 
irregularity  in  distrilnition  of  infestation. 

Tlie  nws  (A3)  treated  unth  the  wasli  ccmtaining  naphthalene  show 
up  to  licst  advanUige.  In  the  ten  tivcs  examined  at  Salem  only  two 
trees  vrvrv  found  to  Ik*  infest^tl.  and  these  hnrl)orcd  a  total  of  only  three 
larvae  The  tn-cs  at  Ros<*l)un:  sliow  u]>  even  Ix'tttT.  and  in  the  ten 
trees  examined  no  infc^txition  was  found 

FiLi-Kk's  KakthMolassf.s  Wash 

In  tlic  (^nimc  of  our  w(»rk  a  series  c»f  experiments  was  performed  tn 
an  efltirt  to  dcvclo]>  a  wasli  which  would  he  mf»re  suital)le  than  white 
wash  as  an  a|)]>lication  to  the  bases  of  the  trees  for  ntot  borer  oontfol. 
After  jntiiaring  some  forty  different  niixt\ux*s,  we  su(reeded  in  prrpar 
ing  a  wash  which  seemed  to  fulfil  most  of  the  requirvments  quite  wdl. 
The  wash  is  a^njiosed  jirimarily  of  FuIUt's  ICarth.  molasses,  and  ghic. 
This  f(»nns  a  v(T>'  hanl  coating  which  is  quite  resistant  to  weather  coo* 
ditions.  and  slnm-s  a  minimum  of  iracking 

Tlie  Fuller's  Earth  washes  were  ai)i)lied  in  a  series  cjuite  closely  par* 
allel  with  the  whitewash  series,  as  s}H>wn  by  Uie  following  f  «Tnulas: 


■'>ttr  .At**  t  Hjmi  in  trunk  «?«•*%•  Afr*  trf  whit#w«th  w*«  not  if.ilu'Wd  m  thia  t«t4». 
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Bl.      PuUer's  Earth  8  lbs. 

Molasses  (stock  food)      4  pts. 
Glue     (granulated)  IK  lbs. 

Arsenate  of  lead  1  lb. 

Nicotine  Sulfate  40%    4  ozs. 
Water  to  make  thick  paint. 


B5.    Fuller's  Earth  8  lbs. 

Molasses  (stock  food)      4  pts. 
Glue     (granulated)  IK  lbs. 

Arsenate  of  lead  1  lb. 

Water  to  make  thick  paint. 


B2.       Similar  to  wash  Bl  with  the  addition  of  1  pound  of  Copper  Sulfate. 


B3.       Fuller's  Earth  8  lbs.        B6. 

Molasses  (stock  food)    4  pts. 
Glue  (granulated)  IK  lbs. 

Naphthalene  (flake)         12  ozs. 
Water  to  make  thidc  paint. 

B4.      Fuller's  Earth  8  lbs.        B7. 

Molasses  (stock  food)    4  pts. 
Glue   (granulated)  IK  lbs. 

Derris  (powdered)  1  lb. 

Water  to  make  thidc  paint. 


Fuller's  Earth  8  lbs. 

Molasses  (stock  food)      4  pts. 
Glue  (granulated)  IK  lbs. 

Nicotine  Sulfate  40%     4  ozs. 
Water  to  make  thick  paint. 

Quick  lime  5  lbs. 

Molasses   (stock  food)     4  pts. 
Glue   (granulated)  IK  lbs. 

Arsenate  of  lead  1  lb. 

Nicotine  Sulfate  40%     4  ozs. 
Water  to  make  thick  paint. 


Tablx  VI  -  Fuller's  Earth  Washes.  State  Hospital  Orchard 
Cottage  Pann.  Salem.  1920 


Treatments 

ResulU 

Row 

No.  of 

Dates  of 

No. 

of  Trees 

Date 

Trees  Infested 

No. 

af  Worms 

No. 

Applica- 

Applications 

Treated 

Wonned 

Trees 

No.   per 

cent 

To- 

Average 

tions 

Wormed 

Ul 

per  tree 

Bl 

2 

ru]y2   Aug  26 

19 

5 

Oct.  13 

3 

60 

6 

1.2 

B2 

2 

u]y2   Aug  26 

20 

5 

Oct.  13 

2 

40 

4 

0.8 

B3 

2 

uly2   Aug  26 

19 

10 

Oct.  13 

2 

20 

3 

0.3 

B7 

2      : 

uly2   Aug  26 

20 

5 

Oct.  13 

2 

40 

4 

0.8 

C7 

0 

Check 

0 

5 

Oct.  13 

5 

100 

19 

3.8 

C8 

0 

Check 

0 

10 

Oct.  13 

9 

90 

31 

8.1 

Table  VII  -  Fuller's 

Earth  Washes.  Busenbark  Orchard 

Roseburg.  1920 

Treatments 

Results 

Row 

No.  of 

Dates  of 

No. 

of  Trees 

Date 

Trees  Infested 

No.  of  Worms 

No. 

Applica- 

Applications 

Treated 

Wormed 

JC"^ 

No.  per 

cent 

To- 

Average 

tions 

Wormed 

tal 

per  tree 

Bl 

2            J 

une  28  Aug  11 

19 

5 

Oct.  24 

20 

3 

0.6 

B2 

2 
2 

une28Augll 

20 

5 

Oct.  24 

20 

1 

0.2 

B3 

une  28  Aug  1 1 

20 

10 

Oct.  23 

10 

1 

0.1 

B4 

2 

une  28  Aug  11 

20 

5 

Oct.  24 

ao 

2 

0.4 

B5 

2 

une  28  Aug  11 

19 

5 

Oct.  24 

40 

3 

0.6 

B6 

2             , 

une  28  Aug  11 

20 

5 

Oct.  24 

80 

12 

2.4 

B7 

2 

une  28  Aug  11 

20 

ft 

Oct.  24 

3 

60 

10 

2.0 

C12 

0 

Check 

0 

10 

Oct.  23 

8 

80 

19 

1.9 

C17 

0 

Check 

0 

5 

Oct.  24 

4 

80 

17 

3.4 

An  examination  eft  tables  VI  and  VII  shows  that  the  Fuller's  Earth 
washes  have  some  superiority  over  the  lime  washes.  .This  superiority 
may  be  more  pronounced  in  sections  having  considerable  summer  pre- 
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ctpitation  than  it  is  in  Oregon  where  there  is  very  little  rain  during  the 
summer  months.  Here  again  the  washes  containing  naphthalene  show 
up  to  best  advantage,  and  have  given  a  satisfactory  control. 

This  uniformity  of  results  from  the  use  of  the  naphthalene  washes  is 
especially  pleasing,  and  we  believe  warrants  further  tests  of  this  mate 
rial.    We  would  be  greatly  interested  in  having  other  workers  on  tliis 
problem  test  the  use  of  naphthalene  as  an  active  agent  in  washes  for  the 
control  of  either  the  Eastern  or  Western  Root  Borer. 


PARASITISM   AND  NICOTINE   IN  THE  CONTROL  OF  THE 
ORIENTAL  PEACH  MOTH:    A  SECOND  REPORT 

By  lAn'1%  A.  Stearns.  AssofiaU  Eniamaloiist,  Virginia  Staif  Crop  Ptsi   Cmmmnnwm 

In  respect  to  its  distribution  in  Virginia,  the  status  of  the  orienta] 
peach  moth,  at  the  i^resent  time,  remains  unchanged.  The  Virginia 
infestation  is  still  a  well  defmed  area  within  a  few  miles  of  Washington 
city.  Hefp.  however,  there  are  indications  of  the  increasing  desUiac* 
tivencss  of  the  s])ccics. 

Colk*<'ti<»!i8  have  sho^^^l  tlmt  within  three  years  tlie  num)>crs  of  the 
inset  t  have  lK*en  itiu  tiially  <l(»ul)le(!  It  has  t^tahhslu^d  itself  with 
sur]>nsinK  ra])i(litv  in  isolatc^l  ]»lar.tinj;s  <»f  younK  ]H*arh  That  the 
|H-st  has  not  S]>rea<l  \*y  natural  means  to  the  unjM'ftant  fruit  i:Tcmtng 
district  <»f  extrnne  northrni  Virginia  is  due  ]K»*isi!»!v  t*»  a  strip  nf  fiir- 
rsted  and  fannii-.j:  land  s^irne  thirty  nnlcs  in  widtJi  inttTveninjj 

The  lo^^^^st  recc»rd.  in  1920.  of  avtTa^:e  infrsUition  in  wnall  h(in)c-|*ar* 
den  ]»lantin^:s  <»f  t\\«'-yrar  old  ikn-uJ).  haM**!  on  i\\\)i  <'*»unt«i.  was  37  jier 
cent,  while  in  the  case  of  irdividual  tnts.  the  innirv"  mn  as  hijjh  as  SI 
]tCT  vvt.i  In  .inc  iTstai'.cc.  iniury  in  a  l»!<Kk  of  liut!<lc*d  p-a*  h  sti4*k  was 
fv>und  ti»  ex(rc<l  sri  jkt  ttiit  of  all  tenninaU 

A  studv  na«!r  in  an  csta!»lisJicd  on  hani  .•!  th.f  t«'nij»iirativc  >:P*>%th 
«•!  tA^)  uninfisti'd  and  if.frstcd  ]K'arh  t\\u>  «»f  tnt-s  distnhutixl  ainfmg 
»Jir  viinrtKv  Hfllc.  Hilyi-u.  Cannni.  ICllK-rtii.  Heath.  Hiley.  Salway 
UT'.d  >n'."^k  jipxluct'd  interesting:  data  These  trees.  avcTii^jing  eight 
vears  had  reieiveif  a  nn^lcTate  u inter  j»niinn^;  Th.e  inuir\'  was  due 
er-.tirel'.  t**  n.fi-stati'-n  l»v  first  1»p«  -^I  larvae,  at  tl'.e  tune  an  average 
j:r«»%\tlj  of  4  4  ii  rhes  };ad  Utii  made  (*«intran'  to  the  ac^fjitn!  idea. 
the  niai«  r  ii:nir>  M  ]kt  cent'  uas  to  lateral  rather  than  to  tennnial 
j:T«.>*th  fn  in  tl;e  vear  old  w<mn!      Often,  this  innirv  was  a  K<*^>Kmg  of 


August,     *21]  STEARNS:     ORIENTAL     PEACH     MOTH  337 

the  fruit  spurs,  while  the  growth  was  still  tender  enough  for  feeding, 
and  undersized,  and  in  some  instances,  deformed  fruits  resulted.  It 
was  found,  moreover,  that  fully  41  per  cent  of  the  first  brood  injured 
twigs  grew  no  more  during  the  season. 

In  1920,  the  injury  to  late  peach  fruit  was  much  greater  than  in  pre- 
ceding years.  About  mid-September,  an  examination  made  in  an  old 
infestation  of  considerable  severity,  by  actual  count  of  between  3000 
and  4000  fruits  on  trees  of  the  varieties  Smock,  Heath  and  Salway, 
showed  infestations  of  12,  43  and  58  per  cent  for  these  respective  va- 
rieties. 

These  facts,  and  )thers  of  lesser  importance,  emphasize  the  neces- 
sity for,  and  warrant  the  publication  of,  increased  knowledge  concern- 
ing the  control  of  the  insect  either  by  natural  or  artificial  means. 

Parasitism 

In  lack  of  an  effective  method  of  orchard  control  for  the  oriental 
peach  moth,  those  who  have  published  notes  have  commented  hope- 
fully on  the  fact,  that  this  recently  imported  insect  had  become  sub- 
ject immediately  to  the  attack  of  nimierous  parasites  of  our  native 
species.  Altogether,  no  less  than  nineteen  hymenopterous  and  dip- 
terous forms  are  known  now  to  parasitize  the  peach  moth  in  its  egg, 
larva  and  pupa  stages.  The  writer,  in  1918,  succeeded  in  rearing  elev- 
en species  of  parasites,  the  records  of  which  have  been  published  al- 
ready.* Seven  of  these  species  had  not  been  known  to  attack  this  in- 
sect. During  1919  and  1920,  while  continuing  the  study  of  the  peach 
moth  in  northern  Virginia,  further  attention  was  given  to  parasitism. 
The  list  of  parasites  reared  each  year  has  been  much  the  same,  the 
only  new  record  being  that  of  a  single  species  of  Apanteles*  taken  in 
1920.  However,  in  connection  with  from  1500  to  2000  orchard  col- 
lected larvae,  a  number  of  interesting  observations  have  been  made. 

Perhaps  the  most  important  fact  is  that  parasitism  is  keeping  pace 
with  the  increasing  numbers  of  the  host.  It  1918,  parasitism,  while 
attaining  and  continuing  at  an  average  of  35  per  cent  for  small  nimibers 
of  larvae  and  pupae  during  the  latter  part  of  the  summer,  did  not  ex- 
ceed 6  per  cent  in  earlier  collections.  For  all  three  sunmier  broods  in 
1920,  an  average  of  20  per  cent  parasitism  was  recorded,  and  the  aver- 
ages, 17,  16  and  25,  for  the  first,  second  and  third  broods,  respectively, 
show  little  variation.    It  has  been  encoturaging,  also,  to  find  a  uni- 


»Jour.  Eco.  Ent.,  Vol.  12,  No.  4,  August,  1919,  pp.  347-348. 
*Kindly  determined  by  Mr.  S.  A.  Rohwer,  U.  S.  National  Museum. 
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formity  in  the  extent  of  parasitism  in  collections  made  in  the  older  m- 
festations  near  the  District  of  Cohmibia  and  those  more  recent  and 
farther  removed  from  the  Potomac  river. 

Macrocentrus  sp.  has  been  at  all  times  the  most  abundant 
taken.  In  1920.  132,  or  92  per  cent  of  the  143  specimens  reared, 
of  this  species.  ApT)arently.  it  is  l)ecoming  equally  brooded  with  the 
peach  moth,  specimens  emerging  from  the  first  brood  between  the  dates 
Jtme  24  and  July  S,  fnrni  the  second  bn>od  l>etwaen  the  dates  July  24 
and  August  7  and  frmi  the  third  brood  l)etween  the  dates  August  22, 
and  Scptcml>er  21. 

According  to  Rohwer*  **the  various  s|)ecies  ^f  Macrocentrus  are  tn- 
temal  parasites  of  mirn>lepidoptera.  and  the  overwintering  habit  will 
depend  on  the  halnts  of  the  host.  In  most  cases,  they  will  overwtnte' 
in  their  cocoons  as  f>rcpu|)al  larvae.*' 

Under  normal  conditions,  the  wintering,  cocooned  larvae  of  the  peach 
moth  include  small  numbers  of  the  third  bnxxl,  and  the  fourth  brood 
in  its  entirety.  A  high  degree  of  parasitism  of  the  third  brood  affects 
indirectly,  therefore,  the  number  of  wintering  larvae  and  the  siae  d 
the  Sfyring  lirood  of  moths,  upon  which  the  severity  of  twig  infcstatioB 
is  sul>sequently  dq)endent.  However,  up  to  the  present  time,  no  par- 
asites of  over^'intering  lan'ae  have  been  reared,  and  it  seems  certma 
that  Afacroi'Cfttrus,  and  the  otiier  parasites  as  well,  have  failed  to  es- 
tablis))  tlicnisclvc^s  as  yet  in  this  section  of  t)ie  seaiumal  life  htst<ir>-  of 
the  ])cach  nioth.  and  that  thc\'  still  <*ontinue  overwintering  iw\  their 
native  hosts  It  may  Ik;  that  tliis  lack  of  ]>arasitiam  of  the  fourth 
\tTfHH\  is  due  to  its  distinctly  fruit- fettling  halrit.  as  ccmfwred  with 
c»thtT  l>nH«ds.  w)ii<*h  may  rendcT  o\n]K»siti<»n  by  Uie  |)arasites  more  dif- 
ficult WhateviT  the  cause  assigned,  this  fact,  coupled  with  the  k#w 
nv»rtality  •»(  the  iiisett  f  >r  the  d<»rmnnt  scas^ni  ^alxiut  85  i)en«it  ol 
tlie  r«Kf K.neil  larvae  have  l)em  Uaxih\  to  ovena-intrr  suivessfully)  ac* 
counts  |in»l>al»ly  f<ir  its  gn'atcr  atiundance  iti  the  orchard  and  the  in- 
cTeasjDK  destrutt  J vnu^s  nntcd  during  the  summer  of  1920 

!,AHOKATt)KY  TksTS  WiTII  NicoTINK 

Pnlimitmr\  lalx>nitory  tests,  involving  2S77  e^rgs  of  the  oriental  peach 
moth,  wt-rt*  c-tHhluftril  by  the  writer  m  19M»  to  tleterminc  the  <nicidAl 
valiH-  •»f  iiicotiMf  sulphate  in  n'S|K»ct  In  this  s|Kvies  Tlir  results 
J »n  1111*^11. K.  aiitl  hav»'  Unii  n|Mirte<l  • 

*<  ''If  r«- jp't»'!rfnt 
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During  the  smnrner  of  1920,  these  tests  were  continued,  and  on  a 
sufficiently  larger  scale  to  give  results  that  would  eliminate  the  chance 
element  present  in  tests  in  which  only  small  numbers  of  eggs  are  em- 
ployed. In  this  study,  twenty-six  experiments,  comprising  thirty- 
eight  tests  with  eighteen  insecticides  and  involving  9894  selected  eggs 
were  conducted  at  the  Leesburg  Field  Laboratory.  The  results  sub- 
stantiate those  obtained  in  the  earlier  tests.  In  addition,  interesting 
data  were  secured  on  the  relative  toxicity  of  different  strengths  of  nice* 
tine  sulphate,  when  used  alone,  and  also,  when  used  in  combination 
with  certain  spreaders  (caseinate  and  sea  moss)  and  with  an  arsenical 
(powdered  lead  arsenate). 

The  method  of  procedure  in  these  tests  was  similar  to  that  described 
in  the  previous  report,  The  eggs  deposited  on  the  foliage  of  one-year- 
old  peach  trees  were  always  examined  carefully  with  a  hand  lens,  so 
that  only  well-rotmded  and  apparently  viable  ones  entered  into  the 
experiments.  In  applications,  the  atomizer  was  held  at  a  sufficient 
distance  to  prevent  any  drenching  of  the  leaves:  only  a  spray  mist  hit 
them.  Following  applications,  eggs  were  given  daily  binocular  exam- 
inations up  to  hatching,  and  then,  the  yotmg  larvae  were  continued 
under  observation  for  36  hours. 

Three  series  of  tests  were  conducted,  in  all  of  which  nicotine  sulphate 
(40  per  cent)  was  employed  at  the  varying  dilutions  1-1600,  1-800 
and  1-500.  In  the  first  series,  it  was  used  alone;  in  the  second  series^ 
a  spreader  was  added;  and  in  the  third  series,  both  an  arsenical  and  a 
spreader  were  combined  with  it.  Of  the  9894  selected  eggs,  4585  were 
sprayed,  and  5309  were  reserved  as  a  check.  Although  an  endeavor  was 
made  to  distribute  the  eggs  uniformly,  a  greater  number  were  em- 
ployed in  those  tests,  in  which  applications  were  made  at  the  more 
common  1-800  dilution  of  nicotine  sulphate. 

The  efficiency,  or  killing  power,  of  an  insecticide  is  computed  here, 
by  deducting  the  per  cent  of  check  eggs  not  hatching  from  the  percent 
of  sprayed  eggs  not  hatching,  and  in  arsenical  combinations,  larvae 
dead  36  hours  after  hatching. 

In  the  first  series  of  tests,  in  which  nicotine  sulphate  was  used  alone, 
8.7,  70.3  and  80.5  per  cent  of  the  sprayed  eggs  did  not  hatch.  At  no 
time  did  more  than  10  per  ceot  of  the  check  eggs  fail  to  hatch.  The  ac- 
tual percentages  of  efficiency  for  the  varying  dilutions  1-1600,  1-800 
and  1-500  were  3.8, 60.4  and  73.5,  respectively.  The  greater  dilution  gave 
practically  no  control,  while  the  1-800  dilution  gave  a  little  less  than 
two-thirds,  and  the  1-500  dilution  an  approximately  three-foiuths 
control. 
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Either  casemate  or  sea  moss,  as  spreaders,  were  added  to  the  vary- 
ing dilutions  of  nicotine  sulphate,  in  the  seamd  series  of  tests.  Case- 
inate,  as  referred  to  here,  was  in  all  cases  powdered  casein  1  part  and 
hydratcd  lime  3  parts  thoroughly  mixed.  The  preparation  of  the  sea 
moss  spreader  has  been  described  previously.  Caseinate  was  eniplo>-ed 
at  the  rate  of  1  pound,  and  sea  moss  at  the  rate  of  2  fKntnds,  to  50  gal- 
lons of  water.  Inasmuch  as  there  was  no  ai>preciable  difference  in  the 
merits  (if  these  rcs])ectivc  siireaders,  the  results  are  reported  as  one. 
The  addition  of  a  s])reader  influenced  the  effectiveness  of  the  niaitine 
sulphate,  especially  in  the  case  of  the  greater  dilution.  In  the  tests 
of  this  series.  44.4,  75.4  and  K4.5  per  cent  of  the  sprayed  eggs  did  not 
hatch  .whereas,  an  average  of  87  per  cent  of  all  check  eggs  were  hatch* 
tng.  and  in  the  case  of  the  1-500  dilution  tests,  only  4.7  per  cent  of  the 
check  eggs  failed  to  hatch.  This  increased  killing  ]>v)wer  due  to  tim 
addition  of  a  spreader  is  sho^*n  by  the  higher  fHTcentages  of  eflBciency. 
20.8,  61.4  and  79.7.  as  ajmpared  with  tlie  results  m  the  first  series  d 
tests,  in  which  nicotine  sulpliate  was  used  alone. 

Nicotine-arsenical  ccvnbinations  (niaitme  sulphate  at  the  same  va* 
r>'ing  dilutions  and  powdered  lead  arsenate  always  at  the  rate  of  1 
pound  to  50  gallons  of  water),  with  the  addition  if  a  S})remder  (employ- 
ed as  discussed  in  tlie  ])rc<Tding  |>aragraT)h),  constituted  the  third  i 
of  tests  Hricfly.  the  c^inil»inati<m  of  nicotine  sulphate  yrith  an 
ical.  in  the-  }u']»c  of  killing  tlic  young  lar\'ne  inuiuxliately  after  liati^hing. 
did  iu»l  give  s;itisfart< ►r\'  results.  Tlic  higliest  |)er  c*ent<»f  unhatched 
eggs  in  tl.is  mtIcs  was  7\M  \u  the  case  of  a  1-S()0  nicotine  lead  arsenate- 
sea  nioss  mixture,  ;iik!  in  tJicsc  tests,  as  hi^;h  as  ITS  ])er  cent  of  the 
c)ie<  k  c^:^:s  failc<l  to  hatch  The  hi^thest  junentaKc  <»f  eflieienc)*,  54.1. 
was,  tlierefore.  consiileraMy  lowtr  than  tliat  riHonlct!  in  eitlier  the 
first  or  the  sect»Tul  siTics  of  tests.  Failun'.  hen*,  is  duo  ]in>>»ably  to  tlie 
ef»mii;«.!ily  i»liMT\a!  lar\al  hahit  of  n*ieitiiig  the  first  few  mouthfuls  of 
fcK<l  material,  wlieii  entering:  twi^:s  or  fniit 

Kxtmsjve  stuilies  of  the  seas<«nal  life  history  »f  the  ]^ai'h  moUi  were 
i^»T-.<!u<  ttti  I!.  ««'!meitioii  with  this  exTM-rimeiitiil  (:»ntr«»l  w.»rk  t<>  deter 
mine  tie  varMT.j;  ahuiulaiue  .f  i^^s  j.resnit  on  the  f  iliajjc  dunng  the 
cvrhi'-i-'V  j-enMls  of  the  suKvssive  lir«»fM!s  The  rtn^'nls  of  the  depus- 
itioT  .  !  lL*i;7s  ej.:>;s.  in  \\)'^),  show  Uiat  tlic  tlates  f»T  Uic  licaviest  de 
fK.sits  of  ryys  «•!»  the  foliage  lu  iiorthiTii  Virv:i:iia.  as  given  in  Uie  pre- 
VI*  u>  rt]»  rt  an*  ««'m\t  witliiii  seas  mal  vanations  llic  dates  of 
h€•avlt^l  ili-^-  s'.iwii.  May  10  to  2S  ami  June  27  to  July  9.  for  the  first 
aiid  s<'<  ♦»•«!  hp-'<!s.  ref]>i'«  tively,  an*  cjiiite  <listin<  t  The  last  tm'o  l>ru(jds 
ovrrLij*  t  »  sxnh  a  de^n'*'**.  h(»wevtT.  tliat  eggs  arc  jjn'scnt  on  the  foliage 


August,    *21J  moznette:    avocado    insects  341 

from  mid  July  until  late  September.  The  setting  of  a  date  for  a  single 
application  against  either  the  third  or  fourth  brood  eggs  would  be  im- 
possible, therefore. 

The  experimental  studies,  as  reported  here,  are  intended  to  form  the 
baris  of  orchard  spraying  operations,  during  1921. 


SOME  INSECT  PROBLEMS  CONFRONTING  THE  AVOCADO 

GROWERS 

By  G.  P.  Moznette,  Assistant  Entomologist,  Tropical  and  Subtropical  Fruit  Insect 
Investigations,  U.  S.  Department  oj  Agriculture 

In  the  present  day  development  of  horticulture  in  the  Tropics,  there 
is  no  new  fruit  that  is  coming  into  prominence  more  rapidly  or  with 
greater  assurance  of  becoming  the  basis  of  a  profitable  industry  than 
the  avocado,  often  erroneously  called  the  "alligator  pear.**  To  many 
this  fruit  is  still  unknown,  but  its  reputation  is  being  more  widely  es- 
tablished each  year.  At  the  present  time  one  may  find  avocados  in 
many  of  the  fresh-fruit  markets  in  our  northern  and  western  cities  and 
the  fruit  is  fast  becoming  as  well  known  as  the  grapefruit  and  pineap- 
ple. Its  unique  character  reduces  to  a  minimimi  its  competition  with 
other  fruits,  while  its  rich,  nutlike  flavor  is  almost  universally  enjoyed 
among  those  who  have  known  it  long  enough  to  become  familiar  with 
its  peculiar  charm. 

At  the  present  time  there  are  probably  several  thousand  acres  of 
bearing  avocado  groves  in  Florida  and  as  many  more  acres  in  yoimg 
groves  coming  into  bearing.  Avocado  growing  also  is  coming  into 
prominence  in  southern  California  as  well,  where  many  choice  varieties 
are  being  planted  in  orchards.  Avocado  growing  in  Florida,  how- 
ever, was  established  a  number  of  years  prior  to  its  introduction  into 
California,  so  that  considerable  more  is  known  regarding  the  different 
phases  of  the  industry  in  Florida. 

With  the  growth  of  the  avocado  industry  various  problems  have  con- 
fronted the  grower.  Knowledge  of  the  best  methods  of  propagation. 
varieties  and  location  best  suited  to  culture  to  insure  succer s  are  only 
successive  steps  in  the  production  of  a  satisfactory  crop  of  fruit.  There 
are  still  other  phases  and  one  of  the  important  ones  in  connection  with 
successful  avocado  growing  is  the  insect  problem.  Like  citrus,  the 
avocado  is  an  evergreen  and  hence  is  subject  to  the  continual  attacks 

'By  permission  oi  the  Sec.  of  Agriculture. 


342  jOUKNAL  OP   BCOMOmC   BNTOMOLOOV  (VoL    14 

of  various  insect  pests,  more  so,  than  the  decidous  fruits  isrowinf  in  tht 
temperate  clime.  The  insects  attacking  the  avocado  in  Pkrida  ars 
subject  to  var>ing  changes  of  climatic  conditions  as  faras  their  activi- 
ties are  concerned,  which  possibly  would  not  attadc  the  avjcado  grow- 
ing in  a  more  northern  latitude  as  Califomia.  While  some  of  the  in- 
sects which  attack  the  avocado  in  Florida  may  have  lieen  introduced, 
others  may  \ye  insects  which  have  alwa\-s  been  present  on  native  vcge- 
tation  and  have  adapted  themselves  to  the  avocado  as  a  host. 

During  the  winter  season  in  Florida,  the  avocado  is  dormant  and  the 
precipitation  is  greatly  decreased  fnim  what  it  is  during  the  summer. 
At  this  time  of  year  x'arious  enemies  attack  the  avocado  which  thrive 
under  conditirms  of  little  rainfall  and  km*  himiidity.  One  of  the  cne 
mies  whirh  attacks  the  avocado  at  this  time  is  the  Avocado  Red  Spider 
ITeiranychus  yothersi,  McG.).  In  apfiearancc  this  spider  does  not  dif- 
fer materially  frim  the  other  species  of  Tetranyxhus  whkrh  attack  v»- 
rious  other  fruits.  Unlike  other  red  s])iders.  h<]wc\-er.  it  :ranfinea  ita 
depredations  to  the  upper  5urfare  of  the  foliage.  Orchards  heavily 
infested  with  red  s|jidens  a))fiear  in  a  short  time  as  if  scorched  by  fire. 
The  foliage  turns  bniwn  and  frequently  there  is  a  heavy  shedding  aa 
a  result  of  their  attai^ks. 

Another  enemy  of  this  fruit  during  the  winter  is  the  ai>  called  green- 
house thrips  of  the  north  (Heliothrips  hehtarrhoidalh  Bouche')  whirii 
attacks  the  avoc^ado  in  the  o])cn.  Like  the  tvA  S]mkT  it  confines  its 
wi»rk  to  the  unKT  surfac-c  of  the  foliage  Besides  producing  the  pale 
cohn-d  antis  to  the  foliage  which  kitiT  assume  a  Imwn  color  and  ap- 
pear rconhwl.  the  foliage  als#»  Unmies  Ihiekly  o»viTed  with  minute 
dn*)is  of  likiekish  flui<l  voiiU^d  by  the  tlirips  Hventually  the  foliage 
dn»]  s  pnnuitun^ly  as  m  the  ease  i»f  the  n^I  S]»ifltT 

The  liiss  genenillv  sustaim*d  tlmnigh  an  infrstalii*n  of  the  red  s|iidcr 
an<l  leaf  llirijis.  n-sults  in  injun*  to  the  starch  lailni  foluige  of  the  a\x>- 
eado  fhiriyig  the  wintiT  Hy  ]in*inature  drfitliatiim  a  stt  l>aek  usually 
results  In  ilir  tni's  tin*  ftillnwing  s]iring  in  their  activities  ti»  set  a  full 
cn»i»  of  fnnt  The  nver  wintering  foliage  sliotiKl  nituiin  iwi  the  trees 
f'lr  si»inr  time  aft*T  the  !»l.i<si»nung  jHTi«Hl  whm  new  foliage  ts  fmduced 
in  take  its  pkiee 

'Hu-s*"  two  iicsts  can  \k  cf»ntrolled  eflfeelively  «»n  tlie  ai^oca- 
<|iil»vspraMnK'>\ithlic|iii<llinu- sulphur  1 1<  i. V)  with  the  adtlition  of  nto.tine 
sul]>liate  4n';  at  the  rate  of  1  to  (WW)  to  the  tlilutetl  lime  sulphur  with 
out  inYur>'  The  ]i*i\vilere«l  lime  sul]»hur  has  U*t*n  ft»uncl  to  vkt^k  satit 
fartorilv  using  2  )Miinu1s  tn  .VI  gallons  of  water  incoqtorating  the  nico* 
tine  sul]>l.ate  AO'",  as  \%  tiS4«l  in  eonm*<-tion  with  the  liquid  lime  sulphur 
Milutioii  *^ 
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WiA  lbs  wppntsit  of  ^>niig,  variotis  otbfir  insect  activities  appear. 
Ite  xwKxado  tree  prodtzces  new  foliage,  the  blDssom  dnsters 
frcxn.  tbe  Uiiniiui?  twigs  or  from  the  base  of  the  years'  growth 
it  ^peas  is  attadoed  by  a  bicTSSoin  thrips  (FrankitmeOa 
Oesw.V  This  bloGSQDi  thrips  is  not  tix  same  which  attadcs 
noEida  or  Cafifiomia.  However,  it  does  not  differ  material- 
fr  is.  gi  iBiii^  appearance  &om  most  thrips.  It  averagies  about  a  mfl> 
^*>^^«  m  iesgth  and  in  gieneral  cok>r  is  pale  yelkw.  It  was  first  re^ 
^^^^^M,l  as  tafcm  fitau  native  acacia-Izke  plants  in  the  moantains  of 
it  is  qoxtae  probobfe  tiiat  rt  has  found  its  way  into  Florida 
tibu  cjyutf  _u  ■  The  iniiir>  prodnced  by  this  thrips  is  cansed 
by  frftfiii^  c^  tiae  yoan^  and  adaits  on  the  mdividual  dower  parts.  As 
SKceoAag  gUMiJuLMJBS  appear  the  adnte  depost  thesr  eggs  in  great 
ai  x3x  stBQss  azd  pedrHps  which  bear  the  fioral  paoicies  and 
reataalfy  hofd  ^x  fruits  2S  they  set  xd  the  t^rmmxl  twi^ 
The  spedes  <iDCS  aot  attai±  the  Snzit. 

It  is  tuutiufied  by  spcaymf:  with  ucocine  snfpfia^  40^  soiotaoix  1 
to  Sro  witk  t^  jAIitJui  cf  2  cr  3  po«s:d5  of  soap  added  to  each  KX) 
ptMEms  of  1^  <iTaCwf  spray  as  a  spreader. 

Widi  the  ffastw'ng  cc  the  biccx:!  ard  the  settiog  of  the  fnnt.  new 

§m^a^  r  wmKmmnr^m.  ^n  aarm^  fnrwy  ta»  ftrraT  -rad  w  i^^       As  tise  aCW  gJOWtfl 

jfipeais  it  is  jClariri?  by  t±at  z^ocadD  white  fir    Trimnwfsdts  Mandfrn- 

MS  Q.  K     T^B  a&ite  Sy  is  titiSf  aii'i  %cm  jt^  which  attacis  cstraa  in 
Ca3Qcssa.     Tbt  afeSes  age  csaZ  xad  A^etJigc  Igsm  tiaan  a 
:  pB>  jesEcw  bev5e&     Tbe  ada^  rnhkh 
r  ML  liDB  ^y^  CKoerTf  y*  *i    ^oe  unsuye  cssBOEzeu  3C  ytgu.  ^ 
It  tsae  ^ider  d  iTnai,.:  5cua;s^        Tbe 

•  ^n  —  ^'  tnew  jcfcw^i_  ^se  iaffvae  wsach  1^*^s- 
{Rxn  the  €gp  pass  iSrrnr  naarirr  cc  trie  jcvcr  aBc5arae  cf  tar  him^ 
As  &e  new  puatl  cnEsmsxxs  ti:  lacdcn.  P^pae  are  Socsaed  aad  tibe 

aew  g^'juta  pas  oat  by 

Be  tlijeA  y .ir  i^:jrtnf  w*£x  a  paftaa^  imalL  sc  aooth- 

i^dT*^  acme  Miininr:      TTsm  ^^aedes  SiDe  ygartaratJT 

■  apedes  cf  aiiJSe  fies  ^uairjcs  ac:  yaiTidanite  df  boorrdew  ic  t» 

caaae  cf  dnwomesi     Tsm  sgmiKri4Ks&r  acmrma  g^^rs  oe  tae  appcr 

■face  cf  -doe  idaa^  acoc  fnzr     Tbe  spc^-ict  sKuf  fno^vs  dcwdM^j^  in 

bis  faooeydew  ^s^osn  rre:nr]22J?T  i^riii^  tae  aiiXKadc  fifiai|!e  acod  frvt 

dnralpd  drty  amc  ttaiosssiK^  2cip«a;xmoe     Tbe  soacrr  nacud  adbept^ 

cE^fc  }ar.xr     Br  ycx/^  tr^cMxra^  'asia 
pEactacaliy  omnxaaec 
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The  ix?«t  is  controlled  by  8pra>nng  with  the  refi:ular  oil  emulsion  tpni\-t 
Two  8pra>'ing8  generally  are  necessary,  one  during  the  spring  at  a 
strengtli  of  1  to  80  and  another  in  the  fall  at  1  to  70. 

A  question  of  considerable  importance  arises  in  connection  with 
spra>ing  ^ith  oil  emulsions  in  southern  Florida.  The  waters  which 
are  generally  used  for  s^jraying  purposes  come  from  wells  situated  in 
limestone  formation  and  arc  termed  "hard".  The>'  generally  contain 
bi-carl>onatc  salts  and  when  combined  with  oil  emulsiivn  spra)^  at 
times  sq)arati(in  occurs,  with  the  result  that  free  oil  is  finxhiced  which 
is  detrimental  to  avocado  foliage.  Softening  of  the  water  is  necessary 
when  using  an  oil  emulsion  which  other^'ise  separates  when  combined 
with  such  water.  Recently  the  c»il  emulsions  are  Vx?ing  fierfected  bjr 
the  incorporation  of  organic  stabilizers  in  their  manufacture  which  pre- 
vents si*paration  to  a  marked  degree. 

At  times  varirms  sc^le  insects  give  the  avo.-ado  grower  contidarahle 
trouble.     Chie  in  ])arti(nilar  is  the  Dictyospermtim  scale  (Chrys(m%pha» 
lus  dtctyiispermum  Morgan),  which  makes  inroads  into  the  tree,  atteck 
ing  the  t>^'igs,  branches  and  where  numenius.  the  foliage.        Its  ef 
fert  <m  tlie  avocado  is  very  similar  to  that  jirodurcd  by  the  San  joat 
scale  on  various  deciduous  fruiU;. 

Another  S4'ale  whiili  seri<»u.«ly  attacks  the  avocado  is  the  Pxtifonn 
sc-alc  iProtopHLnnaria  pyrifiyrntis  C'kll).  This  s<*alc  attacks  the  \*ounf 
fc>liaKt'  ill  the  S]»nii^',  llii*  iinnuiluR*  s<*ali*s  migrating  as  tlicy  hatch  fn«n 
tlic  niaturr  s<'ahs  on  ihc  oUltT  folia^jr.  In  the  ])n<H'SS  c»f  de\*elopment 
of  this  SiaW  hoTuv<l<*\v  is  ]>nKluct*<l  \u  ])r;utirally  t!i«*  Siunc  manner  as 
whtiJ  uhiti*  Hii-s  are  |»n»sent.  cvrnluallv  >:ivin^:  ihc  fruit  and  tree  a 
d«ti<l««l  <hrty  MarknuM  a]»jKaraTUH'  'Vhr  |)ittvos]K*nniun  scale  and 
the  I*\nfMnn  wah*  arr  rontrnlU-^l  by  s]>ravin^:  with  ml  tmuUitm  Sjiravs 
<hihiu'  tl.r  (Innnant  s«as«»n  nf  thr  yi-ar  al  a  sin-n^^lh  «»f  I  to  70. 

\'an«'U'i  <»thiT  insists  whiih  att:uk  U\c  av<K*a<lfi  may  cause  serious 
diuiuu't'  at  imus  an-  thr  li]«»ss«»in  aminala  ^Awmuiui  utuiuUtta  Mels  ». 
t)ic  a\«Ka«l«»  tin^'id  .l.i.'.j  fHrsCiW  \\ru\  »;  the  av<Kad«»  leaf  ho)»|>er 
(/•"iHft'.jM  J  9y.tr,ut'tuiii  Hall),  the  r<H'i»anut  mealy  l»u^.  l^^cuJ^\ iXiUJ 
fnf\it'  Miisk  '.  tlir  Mack  s<\'ilc  ^iU^utui  .'*V»j<-  Her  '.  thr  avt>cadf»  leaf 
n-llrr  (,r*i,  iliirtii  fvr  •\J«* Hu.stk ) .  ainl  th«»  o>tto!i  staiiwT  i/^viJrriin 
ut!urt\!u     I!    Srhf 
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SOME  NOTES  ON  A  NEW  AND  PROMISING  INSECTICIDE^ 
By  Ernest  N.  Cory,  College  Park,  Md, 

Routine  tests  of  a  new  insecticide  about  to  be  put  on  the  market  by 
McCormick  &  Company,  Baltimore,  Maryland,  developed  the  fact 
that  the  material  has .  considerable  promise,  particularly,  in  certain 
fields. 

The  insecticide  is  an  alcoholic  extract  of  pyrethnmi  prepared  in  the 
form  of  a  heavy  liquid  soap.  It  mixes  readily  with  water  at  any  de- 
sired strength,  spreads  evenly  and  sticks  fairly  well. 

Tests  were  conducted  to  determine  its  efficiency  as  a  contact  spray, 
as  a  repellent  and  as  a  stomach  poison.  Whether  the  efficiency  could 
be  increased  by  the  addition  of  more  soap  was  tested  and  the  effect  of 
the  spray  on  foliage  and  flowers  was  carefully  noted. 

The  following  insects  were  used :  the  egg  plant  lace  bug  {Gargaphia 
solanii  Heid.);  two  species  of  rose  slugs  (Cladius  pectinicornis  Fourer 
and  Endelomyia  rosae  Harr.);  the  mealy  bug  (Pseudococcus  citrtRisso.); 
plant  lice  on  nasturtium  {Aphis  rumicis  Linn.);  the  chrysanthemum 
KYihis  {Macrosiphum  sanborni  Gill.);  an  imdetermined  aphid  on  Jap- 
anese Barberry,  the  eggs  of  the  imported  cabbage  worm  {Pontia  rapae 
Linn.);  the  imported  currant  worm  {Pier onus  ribesii  Scop.);  and  the 
tent  caterpillar  (Malacosoma  americana  Fabr.). 

Tests  As  A  Contact  Insecticide 

Tests  against  the  egg  plant  lace  bug  in  the  field  were  inconclusive, 
therefore,  fiuther  tests  were  made  on  large  pieces  of  infested  plants 
placed  in  water  in  the  green-house.  These  plants  were  sprayed  Oct. 
5th  with  a  dilution  of  1  to  300.  After  24  hours  50%  were  dead  and 
the  balance  showed  feeble  movements.  Most  of  the  latter  had  left  the 
plant  and  were  lying  feet  upwards  on  the  floor  of  the  cage.  All  finally 
died  after  a  lapse  of  48  hours. 

Rose  aphids  on  the  tips  of  roses  in  the  green-house  were  sprayed 
Oct.  1st.  and  March  12th.     The  first  application  was  made  at  a  dilu- 
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tkm  of  1  to  100  with  a  05%  mortality  resulting.  On  Mardi  12th  the 
material  at  a  dilution  of  1  to  300  was  sprayed  and  counts  showed  650 
dead  aphids  on  the  sprayed  twigs,  representing  100%  mortality.  The 
check  selected.  ha\nng  200  aphids  on  it.  sho^i'ed  only  9  dead  at  the  time 
the  coimts  were  made  on  the  sprayed  bushes. 

The  bean  aphis  on  nasturtium  t%'as  sprayed  Oct.  5th  with  a  dihitioo 
of  1  to  100  resulting  in  lOO^J  mortality. 

On  Oct.  0th  ])otted  chr>'santhcmums  badly  infested  with  the  hrown 
aphis  were  sprayed  ^-ith  dilutions  of  1-100.  1-800  and  1-500  prepared 
just  jmor  to  s])raying  and  1-300  that  had  l)ecn  diluted  five  da>'S.  Exam- 
ination Oct.  7th  sh(m'e<l  one  live  wingless  aphid  on  the  plant  sprayed 
with  a  dilution  of  1  to  tUK),  (freshly  prqiarcd).  and  one  live  winged  aphid 
on  the  j)lanU;  sprayed  ^nth  I  to  300  (|)re|>ared  five  days).  On  Oct.  13th 
three  chr\'santhemum  plants  badly  infested  with  bnnrn  aphis  were 
sprayed  with  MOOO.  1-1500  and  1-2000.  Notes  made  Oct.  14th  and 
16th  disclosed  almost  ctvnplete  control.  These  tests  were  repeated 
Nov.  lOth  on  mtmis  in  bloom  using  1-800  and  1-1000  that  had  beoi 
made  up  one  week  from  a  new  lot  of  the  insecticide  and  1-2000  that 
had  lK*i*n  made  up  on  Oct.  14th  from  the  original  sample.  The  fonner 
applic^atidn  did  not  amtrol  the  a])hids  while  the  1-2000  gave  complete 
ccfntn»l.  I^ter  it  was  learned  that  the  sei^md  sample  was  only  on»- 
half  tlu*  stmigth  cif  the  first  sample  W)  that  f»)r  oimiiaratix-e  inin^^^es 
the  .iIkivc  jvilutiiins  would  nT>n'sci)t  dilutions  <»f  1-U500  and  1-2000 
Just  what  factf»r  rausc-<l  t)u»  cUtidtfl  difTcmuv.  cannot  l>e  stated  On 
May  l.'ith.  VJ'Ji).  Jajwnu-Sf  l»arlKTry  laislu's  liravily  infi'stwl  with  aphids 
wiTi*  s]»rayt*<l  at  thi*  ratr  of  ICMM)  Nrarly  r.»in]>lfto  omtn»l  was  cil>- 
tainnl  in  tliis  c  as*- 

A  vtTy  insuft'uuiil  It-st  ni  tJir  fffr<  l  m  \hv  r^jf»s  «»f  the  imi><»rtrd  rah 
liaK*'  wonn  is  hi-n-with  j^'ivi-n  for  what  it  is  worth  Three  lots  m-rre 
sjiniytfl  rfsjH'ctivfly  with  striTi^:l))s  of  I- 100.  l-.'iOO  an<l  1-500  Two 
lots  t.f  t\\»»  v\:\^s  viu'h  win*  ri*t4'4im'<l  as  chtxks  ( hu*  c^jg  in  each  l«»t  frf 
diorks  }iatthi»<l  on  tlit-  11th  n{  OcuAht  while  n»fm»  of  tlic  Sjinivwl  rggs 
hat(').(*<l  .\fralv  l»u^:s  on  n»Unis  wm*  sjirayt-tl  with  a  dilution  o(  l-lllO 
(kti'lKT  1st  with  nc)  in-rciTitililc  U-nrficiiil  ri-ults  (hi  the  rwl  sfiidcr 
thi"  n  Milts  wvTv  lik«\MM-  inisiitisfactorv 

Viih\  tr^ls  oTi  full  K:n»wn  tc-nl  ratcn»illars  at  a  dilution  of  l-iil)0  gai'e 
KKI*;  uit.trc*!  I^ilHinitor\*  tests  at  vanous  dilutions  fn«n  l-UM)  to 
1 -♦'»<■»  ^:a\r  ii'in]»]i-tr  i-ontrnl  in  all  •  as*-s.  t}ii»uv;h  t!u*  tune  ntx'CRSarv  to 
kill  «lt-]H-n(lt*<l  u]Mfn  the  stnturtli  of  tin-  solutnm  and  the  si/e  of  the  lar- 
vae 

R«iS«-  !»tis}.es  t]jMn»u^:hlv  mltslefl  with  the  Uristly  Rtnie  Slug  in  the 
grreti-lMnis**  ut-re  spniyed  with  a  ililutHUi   of    l-KM)      All   slugs 
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Idlled.  The  native  rose  shig  was  spra>'ed  out  dix^rs  on  Ntuy  ISth  with 
a  dilution  of  1-600  with  practically  100%  control  Abni>«t  f\ill  un^wn 
larvae  of  the  currant  worm  were  sprayed  in  the  lalM^rntory  i«\  Miiy  Ittlh 
with  dihitions  of  1-500.  1-600,  1-700.  1-800.  I-IKX)  and  l-KKH).  Tnk^ 
Jhnap  soap  was  used  with  similar  dilutions  at  the  rate  of  4  ixuitutu  tt) 
50  gallons.  Fourteen  lots  of  10  larvae  were  s])raycd  n^mtltlnK  in  mi 
average  of  66%  killed.  Very  little  difference  between  the  wt«ttki*r  and 
^Uuugei  solutions  with  or  without  soap  prevailed. 

Tests  As  A  Stomach  Poison  And  As  A  KuvniUisr 

The  work  with  the  tent  cateq^illars  gave  u«  noten  tm  itn  t^mii  im  a 
stnmarti  poiscm  and  as  a  repellent.  In  the  lalxirati;ry  U^nin  with  iim 
ttat  cateipiDars,  leaves  of  the  wild  choke  cherry  were  (U]fip$^\  trr  fmtrnymi 
indilptinnsranging  from  1-100  to  1-200,  alk/we^l  Ut  dry  ipm\  2  Ut  4)M/tlf» 
jrnd  then  placed  in  vials  of  water  under  lantern  i^V/t/c  i'$i$(,m  ift  mtMikW 
screcD  jnrtaBnres-  Ten  larvae  were  then  tntr^^du/ed  m  ftit/t^h  ^kft/',  M 
test  kcs  aid  5  check  k>ts.  In  all  ca^ei  tfM;  larvae  r^iif^A  Hi  t^¥,  </y 
star  Km  the  treated  leaves.  There  was  a  nhrinkm^  fA  iiJtt^  S^Ay  m^A  mi 
ioacteilT  OD  the  part  of  the  larvae  remiitntfc  if  ^n  fjf/fitftt^mmfi  ^Hh 
4k  lesax«&.  Apprasknate^  Uf7f^  AstA  afUr  a  la^/^  'A  tf  H//  \h  ^% 
This  -iniftrattrf  a  dfrarfed  le^^cilkrjt  ^A  yA^M  V/e^.  it^^j^m  hi  ^nm 
<£  'Oat  Isijc  cages  tihoogt  ihem  mA  ;/>r.it7  ^A  ^M^-^l^'.^r.^  ^4  im,  a  f^mff' 
laer  rf  >deaA  aaad  ^hiz^  larraifi:  -w^tnt  if/«A  ^m  IJii^  V4^/^/i<  -',^  *J^  ^il^ 
JL&ea  IteA  lad  fed  !E^fi»i  -ie  v/rxr^^  jt^rr-^      ti?.  ^^n^r.y  ^,^  1>:^  fWrtfiS^ 

fiK  caiae  rf  -aasr  &n»IffiaiCar^  V>.  J*^      ?:y^^   "^c^^,  4roi^:m«^4*   »** 

jKm  or  a  •eamazt:  inawgatafe  y^rtly  iii«»  v.  tJi**  -^^rj^  *-/  ^;tyt^  y^i^   '^ 
[  nuir'?.u'jSA  tr  "Se  janr^e  iiiii  -fSii*  :^^  f<«ii^  .f*r?f?i*  ^^Ji^^f'  ***f  41^^ 
I  "iwr  :fiiifli:  ii  -lie  *txe<?k  !a^^,   n  v»#»  ^t  ^^  ^r^^.m^n^ 

uHbr^^  -lose  iti»  ntan^^^  t;w  i  i^rf^M-  *^*^t^  im  ^  ^^y**^^^  .f<- 
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BIOLOGICAL  CONTROL  OP  THE  BLACK  SCALE  {Saiss€iia  oirar  ) 
Bern.  IN  CAUFORNIA 

By  Hauy  Scott  Sumi,  Owf.  P^^  CantrU  5rrv*ci,  CaUJomim  Ihpmimmi  w§  Agn 

Far  many  years  the  black  ^cale,  ^issetia  oleat  Bern.,  has  held  tte 
foremost  place  as  a  pest  both  of  citrus  fruits  and  olives  in  CaKfomia. 
It  is  wide-spread  in  its  distribution  and  capable  of  serious  mjury  to 
either  fruit.  In  fact  it  would  be  an  impossibility  in  most  parts  of  tha 
state  to  grow  either  citrus  fruits  or  olives  without  carrying  on  oontrol 
measures  against  this  pest.  Los  Angeles  County  alone  spent  1850.000 
during  the  season  of  1010  for  fumigation  of  citrus  trees,  most  of  which 
was  directed  against  the  bUuk  scale,  and  the  total  sum  expended  for 
this  purpose  in  California  exceeds  t^'o  millions  of  dollars  per  arnnm. 
This  does  n^t  take  into  amsideraticwi  the  expense  of  washing  the  froit; 
necessitated  by  the  secretion  of  hrmc)'  dew,  or  the  reduction  in  qualitf 
or  c|uantit>'  of  fruit  due  to  the  infestation. 

(Mivicwsly.  in  the  face  of  such  a  staggering  tax  on  production,  then 
is  a  strong  incentive  to  students  of  the  problem  to  sedc  a  reduction  in 
the  c(»st  of  suTYpresstcm.  Biological  contnil  has  seemed  to  hcdd 
a]Miffsiliility. 

Following  the  sui-cessful  <»ut*<imc  of  the  liiological  control 
gainst  t!io  ritnis  nicalvUiK.  a  study  of  tlic  n]i]>lirahility  of  thb  method 
to  hla<*k  scale  ctnitrol  has  Utti  takni  uj>.  This  method  is  based  on 
thr  pniHisiiion  that,  ^•iviii  n  hf»st  iiisttt  of  (xttain  t>T»c.  which  is  ner- 
niallyatt'ukwlby  ancfTivtivfMfjunui'of  jwuriisitcs.  flut-tuation  in  num- 
!»rrs  Utwcfii  host  niul  natural  nuiiiu'S  lan  Ik*  nn-vcntcd  by  the  con- 
tinuiil  sirtificuil  ]in»fiaKatioTi  and  liUfatitvii  of  Uic  natural  rnonica  in 
thr  iiifi-sti-il  <trr)i{utls  The  writtT  has  i>re\'ii»usly  fN>inted  out'  that 
8ui«t*ss  \\'\ii\  tins  inrUiMl  is  dqninltiit  u]m«j  (iTtiitTi  foc-tors.  amxif 
wliirh  ysvrv  "SwiuriKf  f»f  available  «iil<»mo]»ha>;oii5  inscc  ts'*  and  "Poa- 
sil'ihtv  <'f  rrahii^'  of  nhtaitnii^  x\\v  ftiti«n«»i>hago\is  insects  in  sufficient 
citiaTititii**  "  I'titil  n-tcTitly  tluTi-  wa**  r.ot  availaltk*  f«»r  the  black  foalt 
in  ('alifofTiia  a  s^itisfartftn*  st-ciucTiri*  nf  natural  t*ncniics.  there  being 
no  ti'r*  tivi-  jiarasitc  of  thr  ititt-nm-fliatc  stiigcs  <»f  Uie  ht«t  in  our  1 
Hftt.-.'tu^  :«■M/f^J/f^.  tlif  ladyliird  intnxlurwl  by  Korliele  fnen  A% 
tral:a   \^a*^  cf  omsidrraMe  ini|wirtantr  as  a  ]in'<lat«>r  on  the  young 
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and  ScuieUista  cyanea,  a  parasite  which  feeds  on  the  eggs  beneath  the 
parent  scale,  at  times  did  good  wjrk.  The  introduction  into  Califor- 
nia in  1919  of  Aphycus  lounsburyi  How.,  an  effective  internal  parasite  of 
the  ixnxnatuie  rtages  of  the  scale,  fills  a  conspicuous  gap  and  completes 
the  sequence.  At  about  the  same  time  the  writer  demonstrated 
that  black  scale,  like  mealybugs,  could  be  grown  tinder  laboratory 
conditions  on  potato  Fprouts,  so  that  during  the  summer  of  1919  con- 
ditions seemed  to  warrant  an  attempt  to  bring  about  a  control  ^f  the 
pest  by  the  biological  method. 

Accotdingly,  in  September,  1919,  a  second  insectary  was  established 
at  Alhambra  for  the  purpose  of  propagating  and  distributing  nattiral 
enemies  of  the  black  scale,  and  two  plots  of  trees  selected  for  the  pur- 
pose of  demonstration,  one  at  Alhambra  and  the  other  at  Santa  Paula, 
Ventura  County,  on  the  Limoneira  ranch,  where  the  management  had 
volunteered  to  maintain  aa  insectary  under  supervision  of  the  State 
D^)artment  of  Agriculture.  A  block  of  54  infested  trees  on  the  Li- 
moneira ranch  was  set  aside,  imfumigated,  for  this  work.  Aphycus 
lounsburyi  was  colonized  on  these  trees,  began  breeding  with  rapidity, 
and  by  May  of  the  following  year  had  rendered  them  commercially 
free  of  scale.  The  Limoneira  company  were  so  encoiiraged  by  this 
demonstration  that  they  then  set  aside  a  block  of  10,000  infested  trees. 
The  same  performance  was  repeated,  together  with  colonizatons  of 
Rhizobtus  wntralis  and  Scutellisia  cyanea,  and  at  the  present  writing 
75%  of  the  scale  have  been  destroyed  and  there  is  no  doubt  but  that 
by  spring  this  orchard,  too,  will  be  commercially  clean.  The  Aphycus 
particularly  has  done  wonderful  work,  the  adults  literally  swarming 
on  the  trees  on  warm  sunny  days. 

It  was  soon  found,  however,  that  while  the  biological  control  was 
apparently  a  simple  matter  under  certain  conditions,  under  others  it 
was  a  nK)re  diflBcult  problem.  At  Santa  Paula  and  various  other  citrus 
districts  along  the  sea  coast,  the  black  scale  has  an  uneven  hatch,  that 
is  to  say,  almost  any  stage  of  scale  may  be  found  at  abnost  any  season, 
although  many  entomologists  insist  that  there  is  only  a  single  genera- 
tion. On  the  other  hand,  in  the  interior  districts,  the  hatch  is  very 
even,  the  scale  being  largely  of  one  stage  at  any  given  time.  This  has 
a  very  important  bearing  on  the  propagation  of  Aphycus  lounsburyi, 
the  most  efifective  natural  enemy,  in  the  orchards.  Aphycus,  breeding 
on  certain  stages  only,  is  unable  to  maintain  itself  in  numbers  in  those 
kx^aUties  where,  for  a  period  of  several  months,  those  stages  of  the 
scale  favorable  to  its  development  are  not  present  or  are  very  scarce 
in  the  orchards.    On  the  other  hand,  in  districts  where  the  scale  has 
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an  uneven  hatch  the  parasite  breeds  uninterruptedly  throoghoiit  the 
year  and,  having  many  generations  to  one  of  the  host,  is  soon  able  to 
overcome  it. 

The  work  has  ab'eady  progressed  to  a  point  where  it  is  safe  to  con- 
chide  that  it  will  be  of  immense  practical  value  in  the  control  ol  the 
black  scale,  since  there  arc  extensive  areas  where  scale  conditions  are 
conducive  to  the  uninterrupted  breeding  of  Aphycus  launsburyi.  Even 
in  the  interior,  where  the  problem  is  more  difficult  on  account  ol  the 
even  hatch,  there  is  reason  for  optimism.  Ixicause  the  problem  there 
is  simply  a  question  of  quantity  ])nxluction  of  natural  enemies  in  in- 
sectaries  with  which  to  restock  the  orchards  occasionally.  Sufficient 
progress  has  been  made  on  this  phase  of  the  work  to  justify  the  bdkf 
that  it  can  be  worked  out  to  a  successful  conclusion.  The  most 
ious  obstacle  to  success  in  some  districts  is  the  presence  on  the 
of  other  species  of  scales  which  are  not  de8tro>Td  by  the  enemies  of  the 
black  9cB\t  and  which  consequently  require  fumigation.  It  h  hoped 
that  this  obstacle  may  l)c  over.ximc  in  part  by  resorting  to  aprmyinc 
which  is  much  cheaf)er  than  fumigaticm.  and  by  the  propagation  and 
distrilnitijn  of  the  natural  enemies  of  these  other  scales,  a  study  of 
which  is  already  under  way. 

An  intcn*sting  devi*l(>]>mcnt  in  this  ])n>jcct.  IxHh  from  a  biological 
anti  rct)iuimir  stantlfMnnt.  is  the  enc»rmc>us  increase  of  secondary  par- 
asitt's  siiur  tlic*  iiUnHlurtinn  of  Aphy^LUs,  Two  sfxvics  )>articularly. 
(Juaylvii  whttticri  TinilcTlakr  atu!  an  iindrsc tiIkmI  SfH'ncs  of  Kusfmian. 
tin-  fnmuT  n<»nna)ly  a  sicoDdary  «>n  SiUUHista  an«l  i>ther  parasites. 
tilt*  latirr  a  Sft-fujilarv  on  ]>an4sitrs  of  ( \^t  us  hrsfHruium,  haw  mnras- 
t(l  tn  rfionncnis  lumiUrs  in  thr  onlianls  wlirn*  Aphy\us  has  bw?n  es- 
tal»hslu'<!  Just  wliai  vilvii  thry  will  havi*  on  thr  |irnrtual  cnilomK'  of 
tlK*  work  IS  of  (-<»\irsi*  pn)l»linnatual 


THE  JAPANESE  BEETLE  QUARANTINE* 

My  ('   W.  Stoc  K^MI .  Hit<rlon,  .V   J 

Vvnu  oliRcr\'atic»ns  and  results  acoom]>lislicd  by  the  quarantine  ref  • 
uIati«»Tis  in  fonr  against  tlic  Jaj^anrst*  Uvtlc  for  the  j>ast  two  >Tars  it 
setmixl  advisatik*  to  contimic  tliis  quarantine  work,  in  an  endca\tir  to 
hoU  ihf  l>cctlc  in  rhc\  k  and  ]irovi*nt  if  ]>ossibU'  its  widc?q)rcad  distribo* 
ti<»t)  ovtT  the  rniti*<l  Stattni  ut)til  ^niw  ado<}itate  means  of  omtrol  might 
be  fmind 
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As  a  result  of  scouting  operations  during  the  past  summer,  beetles 
have  been  located  in  considerable  numbers  throughout  a  strip  of  ter- 
ritory about  eight  miles  in  length  and  some  over  a  mile  wide  in  Penn- 
sylvania along  the  Deleware  River,  directly  opposite  the  infested  ter- 
ritory in  New  Jersey.  This  infestation  has  necessitated  the  placing 
of  a  State  quarantine  by  Pennsylvania  to  supplement  the  Federal  and 
State  of  New  Jersey  quarantine  orders  in  force  since  June  1,  1919.  The 
two  state  quarantines  are  identical  with  that  of  the  United  States 
Department  of  Agriculture,  except  that  they  prohibit  without  certifi- 
cation the  intra-state  and  the  Federal  inter  state  movement  of  the  ar- 
ticles quarantined. 

Previous  to  April  1,  1920,  green  or  sugar  com  was  the  only  article 
of  which  shipment  was  restricted,  but  at  that  time  regulations  became 
effective  to  prohibit  without  certification  the  transportation  from  the 
quarantined  area  of  nursery,  ornamental  and  greenhouse  stock  includ- 
ing bulbs,  throughout  the  year,  and  from  Jime  15  to  November  1, 
farm  and  garden  produce  of  all  kinds,  as  well  as  flowers  in  any  form. 

This  insect  was  first  discovered  in  August  1916  in  the  vicinity  of 
Riverton,  N.  J.,  and  since  that  date  has  spread  over  an  area  of  approx- 
imately 85  square  miles,  75  of  which  are  in  New  Jersey  and  the  remain- 
der in  Pennsylvania.  The  area  in  New  Jersey  is  mainly  a  market  gar- 
den and  fruit  growing  section  with  Philadelphia  as  its  chief  market, 
while  that  in  Pennsylvania  is  largely  a  residential  section  with  much 
less  of  it  given  up  to  farming.  A  considerable  number  of  greenhouses 
and  nurseries  fall  within  this  infested  area;  some  of  whom  handle  only 
cut  flowers,  while  others  have  a  varied  line  of  plants,  bulbs  and  out- 
door grown  stock. 

The  present  requirements  of  all  greenhouses  shipping  potted  or  ua- 
potted  plants  are  as  follows:  Potted  plants  must  be  potted  in  soil 
free  from  grubs,  the  soil  to  be  considered  as  such  only  when  sterilized 
or  obtained  a  reasonable  distance  outside  the  known  infested  area. 
After  potting,  these  plants  must  be  kept  free  from  infestation.  The 
roots  of  impotted  plants  must  be  washed  free  from  soil  and  in  the  case 
of  ornamentals  requiring  earth  about  the  roots  an  inspection  is  made 
of  the  soil  about  the  roots  as  the  tree  is  dug,  also  the  nursery  blocks 
must  be  kept  in  a  clean  state  of  cultivation  throughout  the  season  of 
beetle  activity  and  no  beetles  found  in  the  immediate  vicinity.  Dur- 
ing the  past  season  every  attempt  has  been  made  to  keep  greenhouse 
and  nursery  surroundings  free  from  attractive  food  plants  and  consid- 
erable spraying  has  been  done  with  repellents  in  an  attempt  to  make 
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conditifms  unattractive  t  j  the  beetles,  therefore  eliminating  if  p  Msibie 
the  chances  of  their  infestinjj  the  immediate  summndtngs  of  nurscncs 
and  greenhouses. 

Re^ardin^  the  matter  of  farm  and  garden  produce,  as  said  before 
these  are  restricted  only  fnim  June  15  to  November  1.  and  during  that 
pcricKl  certification  is  required  of  all  farm  ])roduce  passing  out  of  the 
quarantined  area.  Farms  within  the  quarantined  district  but  outside 
the  actually  infested  section  are  ^iven  blanket  |)ermits.  g«xid  until  am- 
diticms  warrant  ins])ecti<m  of  their  ])n)duce.  Throughout  the  past 
seas<m  hay  was  forbidden  shijmient  altogether  from  the  infested  zone, 
as  it  is  im]H)ssible  t)  certify  a  qtiantity  of  hay  and  say  that  it  is  free 
from  infestatifm.  All  sweet  or  sugar  com  carried  out  was  inspected. 
this  cr«»p  is  the  m  >st  likely  of  any  garden  ]m>duce  to  harbor  beetlet  in- 
asmuch as  the  l>eetles  are  attracted  to  it  and  work  their  way  benettlh 
the  husks  at  the  silk  end.  This  jxast  summer.  2.137  baskets  of  com 
were  examined  and  MO  l>eetles  found,  a  ainsiderable  amount  )f  thit 
am)  was  shif>iKHl  in  ]M»ints  as  distant  «is  Sew  York  i^ul  Pittsborfh. 
Smo<)th  skinned  cni])S  such  as  a])f)les.  ])ears.  |m»s,  melons  and  tcnuiloei 
are  ver>'  unlikely  to  \jc  infested  if  pro])erly  handled  and  graded.  One 
of  the  ])rinn]>al  endeavors  has  been  to  get  the  farmers  to  take  their 
produce  in  fnim  the  fields  as  sorjn  as  ]K>ssible  after  gathering  and  then 
generally  to  rcgnwlc  or  sort  under  trover,  tliereby  lessening  to  a  decided 
dt^grcc.  the  jM>ssihilitics  of  the  licetles  clinging  to  the  different  articlct 

In  the  case  of  flowers  gathcrixl  by  individuals  an<l  carried  fnim  place 
to  i»la(r.  it  is  ahnost  im]M»ssiMc  to  stop  this  without  existing  ins])Ccton 
ujKni  cvcTv  r<»iul  leading:  out  <  f  the  ana  also  uj^m  cver\'  train  or  tnd- 
k-y  jiiissiii^:  <»ul  In  ordtT  to  warn  jKojjlr  uiifiuniliiir  with  the  rc«|uire- 
nu-nts.  ili.tli  si^jTis  wen'  stret<}ie<l  across  all  ]>nnci]tal  njads  leaiitng  out 
(►f  the  iiifestetl  area.  sUiting  that  it  was  unlawful  to  carry  liey«ind  that 
jw»int.  ^tanleri  and  fann  procluce.  flowers,  etc  .  without  (certification  l>y 
cnir  ofh<e  It  is  diflHiilt  to  s;iy  jUst  how  }iel]»ful  these  signs  wtxr  \nxt 
we  U'heve  they  iauso<l  many  to  hesitate  aiul  i^nK-urc  a  |>ermit  l>eff«re 
carr\in;:  i'n'hil»ite<l  articles  out  of  tlie  restncti^l  territi»n' 

The  iiuTeaM-tl  an-a  over  whit  h  the  (juiu'antine  is  m  Uirve  at  the  preS' 
n.t  tnne  will  re<|Uin-  a  s<rmcwhat  ditlemit  meth««i  of  ]m)cedure  than 
tliat  iTi  fi»ne  throug}i*»ut  the  i^ust  sc;lsoii  but  fnnn  the  exfMrrience  of 
the  ]<is{  lw(»  years  adi^iuatc  i)lans  arc  lieing  wtirketi  out  and  imt  into 
exciiitioTi  to  cfiver  this  enUw^tcd  area. 
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IMPORTANT  INSECTS  COLLECTED  ON  IMPORTED 
NURSERY  STOCK  IN  1920 

By  E.  R.  Sasscbr.  Washington,  D.  C. 

During  the  fiscal  year  1920.  11,081,756  plants,  not  including  bulbs 
and  seeds,  were  offered  for  entry  into  the  United  States  from  the  five 
principal  exporting  countries  of  EtuDpe,  which  were  distributed  as 
follows:  England,  1,041,700;  Fran-e,  9.334,645;  Holland,  705,411; 
Belgium,  1;  Germany,  1.*  The  total  ntmiber  of  foreign  plants  offered 
for  entry  was  11,423,821,  showing  a  decrease  of  5,412,459  as  compared 
with  the  previous  fiscal  year.  This  reduction  of  foreign  plants  enter- 
ing the  United  States  has  not,  however,  resulted  in  a  corresponding 
decrease  in  the  number  of  iniurious  insects  arriving  on  nursery  stock; 
but  to  the  contrary,  the  list  of  interceptions,  which  comprises  some 
wdl  known  pests,  includes  more  insects  than  any  year  hitherto.  In 
asmuch  as  a  complete  list  of  the  insects  and  diseases  intercepted  on 
foreign  plants  from  October  1919  to  De-Member  31,  1920  will  be  pre- 
pared in  the  near  future,  it  is  proposed  to  confine  this  paper  to  insects 
which  are  known  to  be  injurious. 

The  Brown  Tail  Moth  was  intercepted  on  eleven  occasions  on  fruit 
seedlings  and  stocks  from  France;  and  the  Sorrel  Cutworm  (Acronycta 
fumicis  L.)  was  foimd  in  one  shipment  of  Mahaleb  stock  from  the  same 
country.  Rose  stocks  from  Holland.  Scotland,  Ireland,  England,  and 
France  were  infested  with  Emphyttis  cinctus  L.,  and  several  shipments 
of  bulbs  from  France  and  Holland  were  infested  with  Eumerus  strig 
aius  Fallen,  and  Merodon  equestris  Fabr.  One  shipment  of  French 
Paradise  Apple  stock  was  foimd  exhibiting  an  infestation  of  the  White 
Tree  Pierid  (Aporia  crataegi  L.),  and  a  shipment  of  Rosa  rugosa  from 
Holland  was  found  to  contain  specimens  of  Cacoecta  podana  Scopoli, 
which  is  a  general  feeder,  and  not  known  to  occur  in  the  United  States. 

The  Pink  BoUwonn  (Peciinophora  gossypiella  Saimderf)  was  inter- 
cepted in  cotton  seed  from  China  and  Japan,  and  in  seed  attached  to 
burlap  arriving  from  Egypt  and  Holland.     It  has  also  been  intercept- 

*Thc  number  of  plants  entered  from  these  countries  from  1913  to  1919  inclusive 
win  be  found  in  previous  reports  under  the  same  title  published  annually  in  the 
Journal  of  Economic  Entomology. 
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ed  cm  several  occasions  on  the  Mexican  Border,  having  been  found 
in  cotton  seed  and  cotton  !k)11s.  in  suitcases  of  passengers,  and  in  pU- 
lows  and  quilts.  These  interceptions  were  especially  fortunate, 
since  the  infested  seed  was  in  the  |X)Ssession  of  immigrants  enroute  to 
rot  ton  fields  where  they  were  t-)  be  em])loyed  as  lat)orer8.  Numerous 
interce]'tions  were  made  at  the  ]K)rt  of  New  York,  the  most  important 
of  which  ])crha|)s,  was  the  finding  of  living  larvae  of  the  Eur  ipeaa  Com 
Borer  (Pyrausta  ttuhilalis  Hut>n.)  in  a  large  shipment  of  Italian  bmctn 
cfim. 

A  wire  worm  {Afitiotes  lineatus  Fab.)  not  known  to  occur  in  thia 
anintr>',  and  considered  ver\'  injurious  t  j  cereal  crops  in  Europe,  was 
collected  in  a  shi]wnent  of  Danish  ])otat')es;  and  the  Potato  Tuber  Moth 
(Phtharimaea  opcrculeUa  ZelkT)  was  taken  on  Irish  jxitatoes  from  Aus- 
tralia Chili.  Peru,  and  Siwin.  The  Sweet  PoUto  Weevil  (Cylas  fm 
mianus  Fab.)  was  taken  in  slii]iments  of  sweet  potatoes  arriving  ffom 
Nassau.  Culm.  Mexico.  Jamaica.  Isle  of  I^ne^.  and  Pc«to  Rico;  and 
the  West  Indian  Sweet  Potato  Weevnl  (Euscepes  baUUQ€  Watefhouse) 
arrived  in  tulnrrs  fnim  P.)rto  Rico.  Yams  fnm  Jamaica  and  Cuba 
were  found  to  ctmtain  larvae  of  Palaeofms  dioscareae  Pierce  and  P 
coslicollis  Marshall  res[x?ctively.  The  black  fly  >f  citrus  (AUuracam* 
thus  uvf^lumi  Ashby)  was  collected  on  the  foliage  of  the  frJlowing  Ihiit 
trees  arriving  fn»m  Culm  at  Florida  ]Kirts  of  entr>':  grapefruit,  lime. 
mango.  sa]KKlilla;  and  Alvtirothrixus  hcu\ifdi  (Quaint.)  was  collected 
on  the  fc»liage  (»f  graj>efruil  fn»ni  Culm  and  the  Isle  of  Pines. 

Living  lar\af  of  Anastrcplia  fratenulus  Weid  were  collected  in  gua- 
vas.  nuingrK-s.  (*ulmn  ]>luins.  and  Sa]MKlilLis  from  Cuba,  and  what  ap- 
I)eantl  t*»  U*  tlie  hirvae  c»f  A  striata  SchincT  were  found  in  guavas  fnmx 
U)e  same  (*<»unlr>'  MangtK's  fnon  SjmniRh  Honduras  were  found  to 
cont'iin  lar\-ae  <»f  ati  unrecogniye*!  S(>e<4es  of  Anastrr))ha  Three  m- 
sects.  n-]>reMtUing  as  many  geiuTa  injurious  to  avficadoes  were  inter* 
ce|)le<I.  V17  .  Hciliptis  persca  HarlKT.  fmrn  the  Canal  Z<ine;  Sletunma 
catnttftr  Walsh,  fnin  S]mnish  Homlunis;  and  what  ap|)ean  to  l)e  <*«v 
notfa<Uelu\  f>cfsra  HarUT  fn»ni  C<*sta  Rica  and  Mexi<t>  The  last 
nmt.cfl  ir.Mt  t  was  f<nind  ciuite  abuTHlant  in  avocadoes  ff»r  sak  in  the 
markets  of  Nuevc».  Lantlo.  and  Pie<lnis  Negras  during  the  months  of 
May  ai.d  June  McUifniisius  ^erucus  larfHmartHs  C*he\'  was  oolkcted 
on  MA'cTal  (4  casions  in  sl)i]inH-nts  (»f  Imnanas  arriWng  frrvn  Guatemala 
and  Sjiaiiish  Ilonduni5  In  additicm  to  the  alnive  sc«ne  eighty  disUnct 
5]>f<'irs  of  Male  msetts  wire  f<mn«l  cm  j)lanls  <»tTercd  for  entry,  many 
of  u};uh  are  n(>t  at  ]»rrsent  cstablislied  m  this  a»untr>- 
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Insects  in  Soil 

During  the  past  year,  several  shipments  of  plants  arrived  containing 
soil  about  the  roots  in  violation  of  Qtiarantine  37  which  provides  that 
such  plants  shall  be  "free  from  sand,  soil,  or  earth."  Four  such  ship- 
ments were  fotmd  to  contain  injurious  insects.  Larvae  of  a  species 
of  Agriotes  were  contained  in  soil  surroimding  the  roots  of  a  Stmstar 
rose  from  Ireland,  and  what  appears  to  be  an  injtmous  curculionid  lar- 
va was  fotmd  in  soil  arotmd  a  Japanese  iris  from  France  and  soil  arotmd 
Stilbe  roots  from  Holland.  Evergreen  shrubs  from  Holland  were 
found  to  contain  the  European  Earwig  (Farficula  auricularia  L.),  and 
herbaceous  ornamental  plants  from  the  same  coimtry  contained  in 
the  soil  surrounding  the  roots,  Ottorhyncus  sulcatus  Fab. 

Periiaps  the  most  important  soil  interception  Was  the  finding  of  Leu- 
cotermes  tenuis  Hagen  in  soil  annmd  plants  arriving  from  Brazil.  This 
termite  is  considered  the  most  destructive  species  in  the  world,  and  has 
been  found  in  Santo  Domingo,  the  Bahama  Islands  and  Brazil.  It  is 
reported  that  this  termite  was  introduced  into  the  island  of  Saint  Hel- 
ena and  was  so  destructive  at  Jamestown,  the  capitol,  that  new  build- 
ings had  to  be  erected. 


THE  EUROPEAN  RED   MITE    (Paraietranychus    pilosus    Can.    & 
Fanz.)  IN  CONNECTICUT 

By  Philip  Garman,  Ph.D. 

A  mite  which  seems  to  be  P.  pilosus  Can.  &  Fanz.  appeared  last  sum- 
mer in  destructive  numbers  in  Connecticut  orchards.  It  was  noticed 
on  leaves  brought  from  the  field  at  Milford  April  25,  by  M.  P.  Zappe, 
but  the  first  signs  of  injury  were  noted  by  Doctor  Britton  at  Milford 
about  July  2.  At  this  time  several  trees  in  an  orchard  showed  a  pre 
mature  rusty  appearance,  and  the  leaves  were  fotmd  to  be  inhabited 
by  many  mites.  Later  a  much  larger  orchard  was  reported  to  be  in- 
fested, and  dtuing  the  summer  it  was  found  ir  four  additional  localities. 

Difference  From  Other  Economic  Species 

As  the  name  above  suggests,  the  mite  is  usually  red  in  color,  thus 
contrasting  with  the  ordinary  T.  bimaculatus  which  is  more  often  green- 
ish or  yellowish.    The  setae  of  the  dorsum  are  large,  arise  from  tuber- 
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des  and  are  pilose.  The  ef^  is  usually  mere  or  lesF  flattened  Bbort 
and  striate,  being  thus  different  from  the  glistening  spherical  egg  of  T, 
bimaculatus.  There  may  also  be  seen  a  short  erect  cohoim  artting 
from  the  u])per  stu^ace  which  ii  usually  alxnit  equal  in  length  to  the 
diameter  of  the  egg.  The  tarsi  are  jirovidcd  with  long  hook-Hke  dawt» 
which  are  lacking  in  bimaculatus.  Other  microscopical  features  are 
also  shown  in  Fig.  7.  1-10. 

The  mite  is  still  more  unlike  the  clover  mite.  Bryobia  praUnsis.  mc% 
the  latter  is  much  larger,  dark  bluish  or  purple  in  color  when  adult  and 
is  provided  with  a  numl)er  )f  plates  around  the  margin  of  the  body. 
The  egg  of  the  clover  mite  is  also  larger  than  the  red  mite,  being  .  10mm. 
in  diameter  instead  of  .15;  and  does  not  jxissess  the  central  stalk. 

Occurrence  in  Connbctu it  and  Elsbwmbrb 

This  is  the  first  record  of  the  appearance  of  the  mite  in  Connectkut 
but  it  was  noticed  in  Pernmlvania  in  1919.'  by  Caesar*  in  Ontario  in 
1915.  and  has  been  studied  extensively  in  Sweden  by  Trftgaidb'  kk 
1915.  It  was  originally  described  from  Italy  in  1877-8  and  probably 
has  a  miK^h  wider  distribution  than  indicated  here. 

In  Connecticut  it  has  been  found  in  New  Haven,  North  Haven,  Bran- 
ford,  Milford.  Meriden.  Middletown,  Greenwich  and  Danbisry. 

Common  Names  Used  for  the  Mite 

TraKardli  talis  it  the  fruit-tree  s]>innin>;  mite,  ('aesxir  the  European 
phiin  initf.  wlulr  in  Italy  it  is  known  as  tlic  n>se  mite.  The  name 
as<tl  in  this  jmjKT  is  nuTcly  a  cK'striptivc  title  and  sliould  not  be  fol- 
lowitl  uiili*ss  ])ass^tl  u|KTn  by  tJie  iHnnnulature  cximmittee  of  this  society. 

Natire  or  Injiry  to  Host 

'Ihiis  far  it  luis  Ikiii  taktii  in  ( 'onnectii-ut  on  ai>j>lc.  rhcrr>'  and  roae» 
but  has  ii«it  Ktvn  (^>lleiUtl  fmm  plum  (h\  apple  the  most  noticeable 
efivx  I  «>t  tht*  infestation  is  a  hrownin^;  of  the  foliage,  but  some  trees  aa* 
sunir  a  (lull  Icadm  a]>]»i*aranf'e.  luitc  in  sununcr  the  trees  lose  a  good 
nuiiu    lra\i*s.  and  the  si/e  of  tlie  fruit  a}y|)ears  to  l>e  afTei^ted.     Thus 
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in  sevend  selected  Baldwin  trees,  19-24%  of  the  fruit  was  2%  inches 
in  diameter  (the  remaining  76-81%  being  smaller)  while  in  iminjured 
trees  of  the  same  age  in  the  same  neighborhood,  44-60%  of  the  fniit 
attained  this  size.  One  tree  observed  the  latter  part  of  September  had 
haxxUy  any  fruit  fit  to  sell. 


Piffure  7.  Structures  of  European  red  mite  Paratetranychus  pilosus  Can. 
and  Fans,  and  common  red  spider  Tetranychus  himactdatus  Harvey. 

1,  Paratetranychus  pilosus,  seta  of  dorsum  846  times  enlarged;  2,  egg, 
14  times  enlarged;  3,  collar  trachea  and  mandibulai*  plate,  714  times  en- 
larged; 4,  tarsixs  of  first  pair  of  legs  of  female,  921  times  enlarged;  5,  pe- 
nis, 1400  times  enlarged. 

6,  Tetranychus  bimaculatus,  seta  of  dorsum,  846  times  enlarged;  7,  egg, 
14  times  enlarged;  8,  collar  trachea  and  mandibular  plate,  714  times  en- 
larged; 9,  tarsus  of  first  pair  of  legs  of  female,  921  times  enlarged;  10,  pe- 
nis, 1400  times  enlarged. 

Baldwins  are  more  easily  injured  than  other  varieties,  but  some 
browning  was  noted  on  Mcintosh,  Hurlburt  and  Ben  Davis.  Green- 
ing is  resistant  and  although  infested  did  not  show  the  effects  of  the 
infestation. 

How  Long  Has  It  Been  in  Connecticut? 


In  Older  to  become  so  widely  distributed,  the  pest  must  have  been 
present  in  the  State  for  some  time.  Mites  reared  from  eggs  obtained 
in  1919  appear  to  be  the  same  species  as  those  obtained  later.  In  look- 
ing over  our  slide  collection,  a  single  slide  was  fotmd  containing  mites 
from  apple  leaves,  collected  by  Mr.  Zappe  at  Clintonville,  a  point  near 
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New  Haven.     This  slide,  made  in  1017,  contains  the 

It  has  therefore  been  present  in  the  State  for  three  years  and  pcwbiy 

longer. 

Mbans  or  Dispersal 

Apples  examined  in  the  field  frequently  showed  an  abtmdance  of 
small  red  eggs  placed  well  i\ithin  the  cal>^  cavity.  Probably  they  are 
thus  carried  from  ]>lace  to  place  on  the  fruit,  and  under  favorable  cir- 
cumstances may  hatch  and  regain  a  host.  There  is  abo  considcniblt 
local  distribution  by  winds. 

Possibilities  op  Control 

Our  limited  experience  in  controlling  this  mite  under  Connettiatt 
conditions  indicates  that  possibly  the  ctvnmercial  lime  sulphur  (UQ*) 
apf)lied  as  a  late  dormant  spray  may  |)n)ve  effective.  Certainly  none 
of  the  summer  treatments  applied  July  28,  in  one  orchatd  where  ftmr 
different  combinations  were  used,  gave  results  that  woukl  warrant 
such  treatment  by  the  gn>wcr.  In  this  laborator>%  laundry  soap.  4 
lbs.  in  50  gals,  of  water,  killed  nearly  all  of  the  mites  with  which  it  aunt 
in  contiul.  hut  In-fcirc  we  undiTStand  how  t^)  contn»l  this  pest  muth 
more  w(»rk  must  \>c  done.  csi)e:  tally  in  the  line  of  field  tests  and  ob- 
servations under  l<ical  ionditions 


Blitt«r  B««tl«  Ifljury  to  Peachet.     lili  tir  \n-xil  -,  t.|'f)!ifi«<l  a^  Ptm^k^pom 

.^a%  ,<  .»ij  > 'I  •  «»t>'i«!«r.«Mt' inmr\  i!»  a  |Ma«h  «»ri  har»l  a!  MarHluillMlIr.  (  Mtirirui  «>oMAnh 
Hh)  TK.  Uns  wrfr  ii)  full  M« ■  nium  t hat  tiatr  arji!  tht- U^  tl*-^  atta«  ktd  thr  l»Wn««wn». 
ia!u>'  'Wtnij'h  !hi  «.»l\x  an«l  \\uu  <{«  \iiiirirt^>  thr  |ii-.til  Vtrv  «»f!iti  ihr  vtHtrtit  U^t- 
an*  ♦•!  ptiMir^*  (Hit  wa-  uttfi  .Vfi  artnv  (»(  th  -.  l.—  tjis  \i.%,\  *U-,\rti\v%\  all  |»ki»- 
ikofti  !»•:  .i!-»tit  t.iw  tr««s  \n  a  MMDtn^-  i»rih.iri!  Ufi»rt  thr\  w«-rf  *4»MT\r^|  llaiiii 
|M«*».i«:»j  w.»  a<l\i^il  itni!»«^li.it«  K  a'i<l  with  ih'  a.Ni.taMt  •<(  .»m  a|»pluati(»n  <iI  ArMm* 
a**'  *'i  l«.i«!.  all*!  ♦arlv  iiutrmDjj  urniij;  th«  outlirtaK  HaN  «  h«nkt«|  Hithtn  tmrrlvr  hotsrv 

(Mi\»H  I    S\M*i*.  F.ntttm4d0fta, 

Fart  VaUfy,  GtmfU 


•Sirkt   ^ntifj^j  thr  aUn»  it  lias  U-rn  f<nin<l  that   nnsKTjMr  niN  like  ftcalcxiclr  are 
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NOTES  ON  THE  LIFE  HISTORY  AND  THE  CONTROL 
METHODS  OF  THE  BOX  WOOD  LEAF  MIDGE, 

(Monarthropalpus  buxi  Lxibou.y 

By  C.  C.  Hamilton,  College  Park,  Md, 

The  Box  Wood  Leaf  Midge  is  a  small,  frail,  yellow  Cecidomyid,  the 
immature  stages  of  which  are  found  in  the  leaves  of  box  wood  plants. 
Here  it  causes  jharacteristic  gall-like  swellings  (pi.  4,  fig.  3)  and  in  cases  of 
severe  infestations  the  dropping  rf  the  leaves,  results  in  a  ragged  and 
unsightly  bush  or  hedge.  This  pest  was  apparently  introduced  from 
France  or  Holland  in  imported  box  wood  plants.  Felt  in  1910  records 
its  first  appearance  in  the  United  States  at  Kingston,  R.  L  Since  then 
it  has  been  reported  from  a  number  of  states  along  the  Atlantic  coast 
and  from  California. 

It  is  the  purpose  of  this  paper  to  give  a  summary  of  the  most  impor- 
tant phases  in  the  life  history  of  the  insect  and  some  of  the  more  prom- 
ising methods  for  controlling  it. 

Life  History  and  Biology 

In  the  vicinity  of  Baltimore,  Maryland,  the  insect  passes  the  winter 
as  a  partly  grown  larva,  molting  at  least  once  in  the  spring  before  pu  • 
pating.  Pupation  commences  about  the  first  of  May  and  continues 
until  the  latter  part  of  the  month,  the  majority  of  the  larvae  pupating 
from  the  8th  to  the  12th.  The  pupal  stage  lasts  from  two  to  three 
weeks  with  an  average  of  sixteen  or  seventeen  days.  When  ready  to 
emerge  the  pupa  pushes  its  way  through  the  lower  surface  of  the  leaf 
until  all  but  the  last  five  or  six  abdominal  segments  are  out.  It  then 
crowds  the  body  forward  in  the  pupal  skin  tmtil  the  skin  splits  along 
the  dorso  median  line  of  the  thorax.  From  five  to  ten  minutes  are  re- 
quired for  the  adult  to  emerge  from  the  pupal  skin  with  an  additional 
two  to  five  minutes  before  the  wings  have  expanded  and  the  adult 
is  able  to  fly  away.  It  is  in  this  period,  from  the  breaking  of  the  leaf 


^Contribution  from  the  Entomological  Laboratory       Maryland  Agricultural  Ex- 
periment Station  -  December  20,  1920. 


i  three  to 
a.    In  •  ^ 
XiinaMM 
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until  the  adult  has  emerged  and  is  al^le  to  fly,  that  the  insect  can  te 
most  easily  contruUed.  At  Baltimore  the  first  adults  emerged  on  the 
19th  of  May  and  the  last  adults  noticed  were  flpng  on  the  2nd  of  June 
The  maximiun  emergence  occurred  May  26th. 

The  cRgs  are  inserted  by  the  female  fn>m  the  underside  of  new  leaves 
by  means  of  the  (ur\'cd.  |K.inttd  ai:d  nctdle-like  oxiixisitnr  which 
slits  the  ventral  surface.  The  oNnjicjsitor  ajqiarcntly  stretches  the 
tissues  of  the  leaf  and  |)crmits  the*  e^g  to  Ik:  fon^nl  thnnigh  as  no  slit 
in  the  leaf  surface  could  l>e  found  sliortly  after  tlie  eggs  were  laid.  The 
time  recjuired  for  the  (k*])ositi(»n  of  a  single  egg  varied  fnsn  thsee  lo 
eight  minutes,  i^ith  an  avcTage  of  five  an<l  one-half  minutes. 
nimil>er  of  cast's  fcmak-s  witc  tibscrvwl  to  lay  four  and  five  eggs  i 
cession  in  tlie  same  leaf. 

In  tlie  1k»x  wiK>d  hwlge  at  Baltimore,  egg  laying  was  first 
on  May  2CHh,  with  the  maximiun  tK-ciiring  on  the  20th.     In  the 
orati»r\'  25  aflults.  9  mak*s  and  Ifi  ffmales.  emerging  at  10.00  P.  M.  . 
26tli  wtTe  ]ilac*ed  in  a  lantcni  gl(»l>c  rage  uith  fresh  lea\'es. 
was  ol)SiT\'ed  early  the  next  morning  and  liy  tuMin  the  females  had  bi 
gun  to  lay  <*ggs.  and  c^ontinuol  until  evening.     No  mating  or  tgg  ln^ 
ing  was  obs<T\'ed  aftiT  the  27th.     The  first  a<lult.  a  male,  was  dead  Ifetv 
tiie  moniing  of  May  27th  and  tlie  htst  «idult  died  the  cxTninK  of  Mif 
3^>tli.     Two  hundrtfl  and  ninety  eggs  witc  laid  in  the  leaves,  or  an  avi^ 
age  of  ei^rlU-en  for  earli  of  the  sixteen  females.     All  of  the  females  had 
fggs  reniaimn;:  in  the  ipvari<s  \vhe!i  they  dietl      A  etiunt  of  the  eQS 
m  tl:r  ovarirs  nf  TifwK   ennT;:ii!  f«-nialrs  j;ave  an  aviTage  of  fift>'-foar 
UtT  eai  h  adult 

1*1  u-  e;'v:  is  wiiitr  to  trails] lam.t.  oval  aiw!  avera^:es  27  mm.  in  lenfth 
by  Hi  nun  in  di.unrtrr  The  M-vrriri^:  is  sin<ioth.  U»ugh  and  pliable. 
The  leTij;tli  of  the  ryx  ^Uiys  varit-cl  fn»in  twelve  in  eighteen  da>*S. 

'Die  larva  wlien  first  liatc  }ie<|  is  ^'nib-Iike.  jminted  at  lioth  ends  and 
niTuiins  etirleil  u|i  m  the  ]ilaee  wlien-  it  hate  hes  until  .'ifttT  the  first  molt 
Aft<T  tl;r  tir-^t  moll  il  li«^t»nu-s  strai^tht  anil  a.ssunu-s  the  Hlia])e  .charac- 
teristic of  tlie  <'«vid»anyid  hirvae  The  larvae  gn»\v  sltiwly  and  by  OcIav 
hiT  'T  NoviinlMT  the\  have  inolitil  thnt- or  four  linn's,  are  aliout  1.5 
njn  in  li!ij:tlj  and  an-  yellowish  ^:reen  in  oilfT  Fn»m  an  rxamtna* 
lion  i.f  ilir  slomarl:  of  a  larv:e  nninlHT  of  larvae  aiul  fn«m  the  structure 
of  Uiv  n'.t.titl'.-ju'iris.  ilitTe  is  n.»  evidenre  tliat  ihev  take  sitlid  ffwid  In 
t}.f  e.ir'v  inslars  the  fin^*!  is  evnlenilv  al»s«»rl»eil  l*>nitigh  the  Uidy  and 
m  the  later  sla^:es  the  lar^e  iui«  y  i^'ireiu hvma  tells  are  ]iuncturcd  by 
th.e  l-reasi  l^.T;r  ar:d  \).v  nin  i*s  sueke<l  m  ihr^u^:!!  the  month 


PLATE  4. 


1,  Leaf  of  boxwood  plant  showing  eggs  (by  transmitted  light);  2,  Lower  surface 
of  the  leaf  removed  showing  the  gall-like  growth  caused  by  the  lar\'ae;  3,  Twig 
showing  injury  to  leaves  and  pupal  skins  left  in  exit  holes;  4,  Adults  killed  before 
completing  their  emergence  by  spraying  twig  with  black-k'af-4(),  1  to  50(). 
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Control  Methods 

Attempts  have  been  made  to  control  the  insect  \mder  a  variety  of 
methods  by  diflferent  workers.  Some  of  these  include  spraying  with 
arsenical  poisons  to  kill  the  adults.  This  work  was  entirely  without 
results  as  the  mouth  parts  of  the  adults  appear  rudimentary  and  it  is 
probable  that  they  take  no  food  after  emerging.  Dusting  with  sul- 
fur, road  dust  and  other  dusts  has  been  tried  in  France  with  some  suc- 
cess. The  dust  a:its  as  a  mechanical  barrier  and  repels  the  adults 
when  laying  their  eggs.  Since  it  does  not  kill  the  insect  but  drives  it 
to  xmprotected  places,  its  use  is  not  desirable  if  other  methods  for  con- 
trolling it  can  be  foxmd.  Spraying  with  a  ntmiber  of  contact  sprays 
to  kill  the  eggs,  larvae,  pupae,  and  adults  has  been  tried  with  varying  suc- 
i*ess.  Tlie  best  results  were  secured  by  spraying  when  the  adults  were  emerg- 
ing. Fumigating  during  the  larval  stage  with  potassitmi  cyanide, 
carbon  disulphide,  ammonia,  and  other  gases  has  given  some  control 
in  laboratory  experiment*.  There  are  no  records  of  its  having  been 
tried  under  field  conditions.  The  only  gases  whi^h  killed  the  larvae 
without  injtuing  the  plants  were  hydrocyanic  acid  gas  and  carbon  di- 
sulphide. Spraying  with  molasses  to  entangle  the  adults  as  they 
emerge  and  when  laying  eggs  has  given  promising  results. 

The  work  reported  upon  here  consists  of  laboratory  and  field  exper- 
tm'^ts  with  molasses  as  a  sticker,  various  contact  sprays  and  fumiga- 
tion with  potassitmi  cyanide  and  carbon  disulphide. 

Preliminary  Experiments  to  Control  the  Adults 

On  May  20th,  1920,  sections  of  an  infested  box  wood  hedge  at  Bal- 
timore, Maryland,  were  sprayed  with  the  following  materials: 

Lot  No.  1.     Karo  syrup  1  gallon,  water  2K  gallons,  extract  of  pyrethnim  10  cc. 

The  material  spread  well  and  upon  drying  gave  a  uniform  sticky  surface  on  new 

and  old  leaves. 
Lot  No.  2.     Karo  syrup  1  gallon,  water  5  gallons,  extract  of  pyrethrum  20  cc.     This 

spray  did  not  spread  quite  as  well  on  new  leaves  as  Lot  No.  1. 
Lot  No.  3.     Karo  syrup  1  gallon,  water  5  gallons,  copper  sulphate  2  ounces.     (The 

copper  sulphate  was  added  to  determine  whether  it  would  prevent  mold  from 

growing  on  the  syrup).     This  lot  spread  the  same  as  Lot  No.  2. 
Lot  No.  4.     The  same  as  Lot  No.  3  except  that  dry  pyrethnmi  was  dusted  on  after 

spraying.     Spread  the  same  as  Lot  No.  2. 
Lot  No.  5.     The  same  as  Lot  No.  3  except  that  Corona  dusting  tobacco  was  dusted 

on  after  spraying.     Spread  the  same  as  Lot  No.  2. 
Lot  No.  6.    Soluble  pine  tar  diluted  one  part  to  ten  parts  of  water.    Spread  very 

weU  on  new  and  old  leaves. 
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Lot  No.  7.     Soluble  pine  tar  diluted  one  fiart  to  twenty-five  parts  of  water.     Tbat 
did  not  spread  quite  as  well  as  Lot  No.  0  on  the  new  leaves. 

At  the  time  3f  spra>nnK.  the  adults  were  just  beginning  to  emerge, 
probably  less  than  \%  being  out.  An  examination  on  May  21st  tbo>wed 
that  lots  I  t  >  5  inclusive,  gave  excellent  results,  entangling  most  of  the 
adults  as  they  emerged.  Ixjt  No.  I  gave  slightly  bHter  results  than 
the  otlicrs.  The  extract  of  |)>Tethrum  and  pyT^tbrum  dust  in  Iota 
Nos.  3  and  4  did  not  kill  any  of  the  adulU;  as  the>'  emerged,  wnile  lot 
No.  5.  dusted  with  tobacj  ).  killed  most  of  tlie  adults  t)efore  they  emerged 
cfxnpletely  and  entangled  the  remainder.  U)ts  Nos.  0  and  7.  rpni>'ed 
with  the  soluble  ]nne  tar.  killed  and  entangled  a  few  of  the  adulta  at 
they  emerged  but  caused  consideral)le  biuning. 

Spraying  With  Molasses  to  Entangle  the  Adults 


At  the  time  tiie  examination  of  the  }ireliminar>'  experiments  ^ 
the  adults  were  t>eginning  to  emerge  quite  rapidly,  alxmt  10%  bcmf 
out.  so  arrangements  were  made  to  r]irAy  the  entire  hedge  of  al>out  175 
yards  with  m  ilasses  on  the  next  day.  May  22nd.  An  imspni>'ed  hedfe 
on  a  neariiy  estate  wa«  used  as  a  check.  Black  sjrghum  mcrfasset  di- 
lut«!  one  ]>art  to  three  ])arts  of  watiT  was  us«l.  This  rtrength  was 
a*e(l  iLS  the  wcakiT  dilutionn  did  iM»t  8]>read  well  u]nm  the  new  kavci 
and  ctioiivjli  morr  s])rav  material  was  usc«l  ti»  make  up  for  the  greater 
Hilulinii  It  i<>ok  2'A  v:alloTis  ^f  *iynn).  (osiiii^  ."id  c  r.as  a  >:all  »n  t  >  s^irav 
Uie  hf<lv;c  Hrfnrr  sjirayuiK.  many  a<hills  wvtv  obsiTvctl  flying  and 
ovijM^silinv:  AflcT  sjirayin^;  <»nly  a  frw  uncnlan^:!*"*!  adults  o»uW  l>r 
found 

The  si»rayt^l  lut!^;i*  was  cxjuniii  t\  nn  May  '2t\ih.  at  whi  h  tim?  the 
atlults  wcTr  antTK'i"K  J»^  ^J-**  K^t*ali*st  luunU-n  Vvry  (vy^  ailults  were 
obscTvi**!  tlyin^j  while  many  were  stuck  in  the  m'»l;isyes  «»n  the  leaves 
A  It  flint  <»f  a  i^ujnlKT  *>f  s]»raye<l  t\vi^<  v;ave  llit*  f.»llowing  n^ults  A- 
duUs  «i!UTK:e<l  r*,*»2.  aihills  rnlanv:Ktl  .V>7.  ruin!»rr  if  leaves  exnmiiicd 
2Si).  munlKT  of  i-^j^'s  foun<l  r»lH.  avera>:e  miinU-r  nf  ej^^js  ikt  leaf  2  1  -. 
or  sliv:lill\'  U-ss  tlian  i*vc  e^:)^  for  «*iMh  atlull  emerpiiv: 

In  the  ihtt'k  S4^  uri-fl  l>y  exjuninin^;  l\vl^;^  nf  the  siime  ilegree  <if  in- 
festation fn»m  an  aili  Minn^j  estate.  2.*i.'{  leaves  wtTe  exjuninct!  and  2351 
eggs  f  aind  i»r  an  ave'-a^re  of  10"  liasc^l  oii  the  aviTaj'e  egg  inf«*rtation 
in  trealol  and  <hw  k  leavi's.  ihiTe  is  an  aj»parent  etintn»l  of  TU^'J 

llw  entire  hetlge  was  res^rayetl  the  afttrnoon  of  ilic  2t>th  using  the 
same  dihilu»n  as  lK*fi»re      Twiiity  gall  mis  tif  synij)  were  used  for  the 
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secx)nd  application,  making  a  total  of  43  gallons.    At  50  cents  a  gal- 
lon this  gave  a  cost  of  $21.50  for  materials. 

A  final  count  after  the  adults  had  all  emerged  gave  an  average  in- 
festation of  2  eggs  per  leaf  in  the  sprayed  hedge  and  10.1  per  leaf  iQ 
the  imsprayed  hedge.  Tliis  is  an  apparent  control  of  80%.  As  hign 
as  68  ^gs  were  foimd  in  a  single  leaf  in  the  \mf  prayed  hedge.  Had 
the  first  spray  been  applied  before  the  adults  began  to  emerge,  approx- 
imately a  complete  control  might  have  been  secured.  To  secure  the 
best  results  it  will  probably  be  necessary  to  sprav  three  times  during 
the  emerging  period  and  oftener  if  it  rains.  The  syrup  did  not  mould 
and  remained  quite  sticky  imtil  the  10th  of  June  when  it  was  washed 
off  by  a  heavy  rain. 

Laboratory  Experiments  with  Contact  Sprays 

Branches  of  the  infested  box  wood  plants  were  secured  at  Baltimore, 
brought  to  the  laboratory  and  placed  in  water.  After  spraying  with 
the  desired  material  they  were  placed  outdoors  in  the  field  insectary. 
Every  effort  was  made  to  keep  the  twigs  fresh  as  it  was  found  that  the 
larvae  soon  died  in  wilted  or  old  leaves.  Spraying  experiments  were 
started  dtuing  the  pupal  stage  and  continued  tlirough  the  emerging 
and  ^g  laying  periods  and  up  to  late  fall.  Table  No.  1,  sprayed  May 
18th,  gives  some  of  the  materials  tested  and  the  results  secured. 


Table  No.  I 


Material  used 


No.  emerged 
successftilly 


No.  failing  to 
emerge  success- 
fully 


No.  adults 
stuck  to 
leaf 


Remarks 


1.  Synxp  1-5  91 

2.  Synxp  1-10  53 

3.  Synxp  1-5  -K  10  drops  car-       49 
bolic  acid  to  20  cc. 

4.  Synxp  1-5  +  >^  gm.  HgCl  6 
to  20cc. 

5.  Synxp  1-5  -f  10  drops  79 
creosote  merck  to  20  cc. 

«.     Syrup  1-5  -f  B.  L.  40  0 

1  to  100 

7.  Syrup  1-5  4-  pyrethrum  49 
extract  1-100 

8.  Syrup  1-2.5  +  pyrethrum       112 
extract  1-100 

9.  Syrup  1-5  +  pyrethnim  141 

gowtler  1  gm.  to  20  cc. 
yrup  1-5  +  corona  dust-        18 
ing  tobacco  1  gm.  to  20  cc. 

11.  Pyrethrum  extract  1-100        116 

12.  "Pioetrex"  1-25  +  pyr-  130 
ethrum  extract  1-100 

18.  "Pinetrex"  1-25  -K  B.  L.  36 

40  1-100 

14.  Pinetrex  1-25  57 

15.  Pinetrex  1-50  56 
16    Pinetrex  1-10                             84 


27 


43 


41 


21 


10 
15 


30 

87 


27 
21 


Many  eggs  deposited  in 
new  leaves. 

ditto 

ditto 

No  new  leaves. 

Strong  odor,  but  not  last- 
ins.     A  few  eggs  laid. 
No  eg^  laid.     15  dead 
pupae  in  leaves. 
No  egp  laid.     No  new 
growth. 

New  growth  sticky.  Very 
few  egips  laid. 
Not  stxcky  after  drying. 
Very  few  eggs  laid. 
Not  sticky  after  drying. 
No  eggs  laid. 
Eggs  common  but  not 
numerous  in  new  growth. 
Slightly  sticky.    A  few 
esgs  laid. 
Very  few  eggs  laid. 

Eggs  conunon  but  not 
numerous, 
ditto 
Fairly  sticky.     Only  a 
few  eggs  laid. 
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Ix>ts  num!)crs  1  Uy  4.  5  to  8.  9  to  12.  and  13  to  16  inclusive  were  placed 
ti»KetlicT  in  sc*rccn  ca^es.  I^)t  number  7.  consisting  of  synip  dihsted 
one  ])art  to  five  ])arts  of  water  plus  Black  Leaf  40,  one  to  100.  gave 
the  iK-st  results.  No  adults  emerged  successfully,  27  being  IdOed  b»> 
for  completing  Uie  emergence  and  15  inipae  dead  in  the  leaves.  Lot 
numlnrr  10.  in  which  tol)acco  dust  was  added  to  the  syrup  gave  good 
results.  IS  emerging  suiTessfully,  43  failing  to  emerge  succeHhiDy, 
and  21  entangled  in  the  syrup.  Ix)t  nimiber  13,  consisting  of  soluble 
pine  tar  ]>lu5  Wack  Ix^af  40  gave  grK)d  results  while  the  tar  used  akme 
did  not  show  much  ])n>mise. 

I.4itcr  ex]>eriments  with  Black  I..eaf  40  ano  Black  leaf-restnate  di* 
luted  1  to  500  gave  excellent  cfmtrol.  The  following  table  is  typical 
of  the  results  sct-urcd. 


TaBLK    N«I.   II    •   KrM  tl%  SkilBKI*  BY  SrBAVlMt.   lN»K«nU>  TwiOt  Wmi  StACK 
I.KA»   41)  ANt>  HlACK   LKA»-aKMNAf*    IllUIKU  OMt  pABf   lU  AOO  FABn  U9  WaIB* 


fn«UTtAl 

No.  adolU 
•t>cc««fully 

So.  adult*  fail- 
tnc  iu  »nirfM» 

Sn.  tmi 
flMdi** 

l»Urk  U^f  4<) 
BlA4k  Lr.f 

minatr 
<  hrvk 

« 

44) 

1 

ftA 

III 
4 

ttJI 

fT.4 
I7J 


A  v:<kmI  killing'  etTtxtwas  ohiaine<l 4  and  5<laysafter  s])ra>'ing  Fig- 
ure 4  sliows  the  adults  killiHl  as  tlifN  eiiuTgt^i  after  ha\ing  sfM^yed  the 
Icavi-s  with  Hhu  k  Leaf  40  dihittx!  1  tn  .VN)  rnfortunately.  tlie  adults 
einiTK't"*!  si»  rajiidly  tliat  no  tinu*  was  availaMr  for  testing  Black  I-«af 
40  uniltT  fu'M  rendition*;  Soaj»  aiMi**!  to  thr  S]iray  at  the  rate  of  4 
|)i»u!m1s  to  ,')()  Kall«»iis  (»f  wattT  Ki»v**  sliKhtlv  U'tttT  results  l)y  inrrraa> 
inj*  thr  wrttiiiv:  j»n»]HTtii-s  of  tlir  s]»rav  The  results  scinu^  in  the 
laNirator\-  tests  Wf.uKl  indiiate  tliat  Uu*  adults  might  l)e  rfmtn4led 
uniltT  fuld  0)iiditi«ins  by  s])rayin^'  at  intervals  of  4  or  5  tUys  during  the 
emt-rK'nik'  ]KTio«l 

Sjiraviuj^  rxjHTumiits  with  Hhu  k  I-t-af  40.  ]iinc  tar  dilutions,  and 
liyrrthnnn  rxtrac  t  (hirniK:  the  r>:g  ami  larxal  stiigt*s  ga\*e  only  slight 
onitn.l 

PiMir.ATioN  Kxl•li<lM^^Ts  With  IIyokcm  yanu    Acid  (»as  and  Car- 

Hc^N   Pist  II'HIDK 

LaU.ratiTy  rxjHTiinrnt.s  uith  hy  fin  cyanic  mid  gas  and  cartum  di- 
sul]*htd(*  y,:i\'v  results  aj»j»n»xiniating  those*  n-])  irtctl  l)y  Felt  in  the  Jour- 
nal  i.f   luoTunnu*   Kfitiiinfl«»gy   for    llll.*).     Young  lar\*ae  in   infested 
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twigs  fumigated  with  potassium  cyanide  at  the  rate  6f  one  and  two 
ounces  per  thousand  cubic  feet  of  air  space  for  two  hours  killed  approx- 
imately 70%  of  the  larvae,  without  any  injury  to  the  leaves.  When 
the  time  was  increased  to  six  hours,  using  the  same  strengths,  all  the 
larvae  were  killed  but  considerable  wilting  of  the  leaves  resulted.  Car- 
bon disulphide  at  the  rate  of  20  drops  to  720  cubic  inches  for  70  min- 
utes killed  60%  of  the  larvae.  The  dose  was  increased  to  40  drops  and 
85%  of  the  larvae  were  killed.  No  injury  resulted  to  the  plants  in 
either  case.  In  the  check  twigs  30%  of  the  larvae  were  foimd  dead. 
The  results  in  the  different  fimiigation  experiments  vaned  considerably 
and  considering  the  attending  danger  it  would  probably  not  be  advis- 
able to  fumigate  for  control  imder  field  conditions. 

Summary 

1.  The  adtilts  may  emerge  from  the  nfiiddle  of  May  to  early  in  June, 
They  commence  laying  eggs  soon  after  emerging  and  then  die. 

2.  The  best  time  for  controlling  the  insect  is  while  the  adtilt  is  emerg- 
ing from  the  pupal  skin. 

3.  Spraying  with  molasses,  diluted  one  part  to  three  parts  of  water, 
gave  the  bert  results,  entangling  the  majority  of  the  adtilts  as  they 
emerged  or  before  laying  eggs.  The  imder  surface  of  the  old  and 
new  leaves  must  be  thoroughly  covered  with  the  molasses  spray, 
and  the  spraying  must  be  repeated  often  enough  to  keep  them 
sticky. 

4.  Laboratory  experiments,  spraying  once  with  Black  Leaf  40  and 
once  with  Black  Leaf-resinate,  diluted  one  part  to  500  parts  of 
water,  killed  approximately  80%  of  the  adults  before  they  emerg- 
ed successfully.  A  killing  effect  was  noted  fotir  and  five  days 
after  spraying.  Spraying  should  probably  be  repeated  at  inter- 
vals of  not  less  than  fotir  or  five  days  during  the  emerging  period. 


366  JOURNAL  fir    RC'ONOmC    ENTOMOtOOV  I  Vol     14 


INJURY   TO   STRUCTURAL   TIMBER    BY    LEPIDOPTEROUS 

LARVAE 

By  Thoi.  E.  SNYOEt,  Bureau  of  Rntomotogy,  V.  S.  Depa  tmeni  of  Atticmtimrf 

Recently.  Mr.  T.  D.  J.  Fuller,  an  architect  of  Washington,  D.  C. 
called  Mr.  C.  L.  Mariatt's  attention  to  the  injury  done  by  "flediy 
worms"  to  cypress  pilasters  A  a  beautiful  new  residence  being  built 
on  the  forested  bank  of  the  Potomac  River  about  one  mile  n^rth  o( 
Chain  Bridge.  At  the  request  of  Mr.  Marlatt.  I  made  an  examination 
of  the  building  on  October  15.  1920.  anticipating  that  the  damage 
ipould  probably  be  due  to  either  Bostrichid  or  "ambrosia"  beetlea. 

A  superficial  examination  of  the  damaged  pilasters,  which  had  beeo 
well  painted  with  a  white  lead  paint  previous  to  attack  by  insects,  coo- 
finned  thus  preconceived  diagnosis.  Small  circular  holes  about  {  indi 
sp  diameter  were  found  ])enetrating  the  wood  not  only  of  the  pilaiten 
but  were  also  in  c>i)rcss  columnar  (hollow)  pillars,  window  sills,  frames 
and  other  woodwork,  all  of  which  had  been  painted.  The  holes  were 
especially  numennis  at  cracks  and  points  of  juncture,  such  as  the  mild* 
ing  of  the  inlastcrs.  etc..  which  is  nonnally  the  case  in  Bostrichid  dam- 
age, the  instvts  iR'in^;  cnalilw!  to  )l)tain  a  jmrchasc  in  sujxport  by  means 
of  which  llic  wfKMl  IS  more  easily  iKmetratcd  Tlie  wo(k1  at  such  places 
looki*(l  jis  if  it  ha<l  Ihh'M  "ricMk^d"  with  BB  shot  In  quite  a  few 
instam^es.  esjK*eially  whiTe  the  insoets  )mci  attem])tcti  to  enter  the 
wotxl  at  a  <!istanre  fn»m  craek.s  or  joints,  the  holes  were  incom))leted, 
i  e  .  orily  .sh^'htly  iH-nelrattn!  the  wochI 

What  was  my  nui>rise  ujk»ii  iii^'ertin^;  f^»nx^)s  into  fine  of  the  com- 
plete<!  hf»les  to  pull  forth  a  wri^KhnK  I^)i(lo]>ttTi>us  lar\'a  i^ith  **snr 
did  white"'  IhkIv  and  l>n>wn  liead.  alK>ut  one  ineh  lonj;  Further  ex 
amination  shower!  lliat  the  lar\al  l»urn»ws  branehi^l  at  rivtlit  angles  to 
Uie  entratue  holrs  and  extendnl  longitudinally  with  the  gram  .f  the 
»t»ft  ey]iress  wcknI  eitluT  u]>  or  down  tlie  ]Ml»i.strr  The  biun»^f  were 
only  NJi^jhtlv  wider  than  the  larvae  Sirnelinies  frass  jin»trudci!  fixxm 
the  eiitran«t»  lioles.  Ikmu^;  l<»<»selv  hel«l  toj^elhiT  l>v  wi'l»l)in>; 

Tliesi*  l;u-viie  wiTe  submitle<l  l4»  Mr    Carl   Meinneh  for  dctrmuna 
tion  and  ]imv«l  tr)  Ik-  tlie  I*i»lyv:oTuun  fet^ler  (/'vftin^/j  atnslitt  Hesn- 
ntht     a  native  Ameni  an  s]k^u*s  of  the  family  /'\Tti/iJtir  eloscly  related 
ti>  \)\v  notorious  KunnK*an  eoni  l^iriT  iP  nuM<ui\  HubniT)       Pains* 
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b'ei,  according  to  Heinrich,^  has  the  following  food  plants:  Polygon" 
um  ("jointweed".  **knotweed",  **smartweed"),  Ambrosia  ("ragweed", 
'  wonnwood").  Xanthium  C'clotbiir",  **cocklebiir").  Eupatorium  ("Joe- 
Pye  Weed"),  and  com,  etc. 

The  insect,  according  to  Heinrich,*  occurs  from  Quebec  south  to 
Tennessee. 

The  house  is  set  in  open  woodland  with  undergrowth  of  weeds,  which 
also  occur  along  the  private  road  leading  from  the  Fairfax  "pike"  to 
the  house.  Joe-Pye  Weed  was  growing  along  the  private  road  of  this 
estate  and  its  fruit  was  ripe.  A  small  patch  of  com  still  stands  near 
the  house.  The  larvae  merely  bored  into  the  soft  cypress  wood  for 
hibernation  qtiarters,  not  feeding  on  the  wood  at  all  and  hence  not  be- 
ing deterred  by  the  paint.  Very  probably  larvae  are  also  hibernating 
in  the  dry  com  stalks. 

Remedies  suggested  were  to  mow  down  and  bum  the  weeds  and  the 
com  stalks.  Carbon  disulphid  was  inserted  into  the  holes  in  the  wood- 
work of  the  house  by  means  of  a  medicine  dropper  and  the  entrance 
plugged  with  putty  and  then  painted  over.  It  was  suggested  that 
some  of  the  badly  bored  molding  of  the  pilasters  be  replaced. 

From  past  experience  it  was  not  believed  that  any  chemical  preserv- 
ative treatment  of  the  wood  would  be  of  any  value  since  the  treat- 
ment would  necessarily  have  to  be  superficial.  At  Falls  Chxarch,  Va. , 
on  October  31,  1916,  brown  cocoons  spim  by  large  Lepidopterous  lar- 
vae (NotodofUid)  were  found  on  an  experimental  yellow  pine  2"  x  4^' 
z  y  stake,  which  had  received  a  heavy  treatment  with  creosote.  In 
spinning  the  cocoons  the  larvae  had  cut  oval  hollows  to  the  depth  of 
I  inch  into  the  wood,  in  order  to  form  a  protective  base  for  their  co- 
coons. Mr.  Heinrich  has  identified  these  larvae  as  Cerura  mulHscrip- 
la  Riley,  adding  the  statement  that: 

The  larva  of  this  genus  normally  scoops  out  a  hollow  in  the  wood 
of  trees,  shrubs  or  oUier  convenient  things,  using  the  chips  in  making 
the  cocoon  which  is  a  covering  over  the  hollowed-out  place.  They  do 
not  feed  on  the  woody  tissue  or  otherwise  attack  it. 

Mr.  H.  S.  Barber  states  that  several  years  ago  Lepidopterous  lar- 
vae made  similar  excavations  in  the  C3rpress  shingles  roofing  the  cabin 
at  Plummers  Island,  Md. 

Since  these  larvae  were  not  deterred  by  the  creosote  treatment — ^and 
coal-tar  creosote  is  one  of  themosteffe?tive  wood  preservatives  known — 

^etnridi,  Carl.  Note  on  the  European  Corn  Borer  (Pyrausta  nmbUalis  HAbner) 
and  its  nearest  American  Allies,  with  Description  of  Larvae,  Pupae,  and  One  New 
Skiecies.    Jour.  Agric.  Res.,  VoL  XVIII,  No.  3,  Nov.  1,  1919,  pp.  171-178. 
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boring  into  timber  by  Lepidopterous  larvae  for  the  parposes  of  hiber* 
nation  or  transfonnation  cannot  be  prevented  by  chemicany  treating 
the  wood.     The  ^-ood  excavated  is  net  eaten. 
Mr.  August  Busck  states: 

In  the  fall  of  1001  or  1902  a  similar  extensive  infestation  was  ob- 
scr\'cd  by  me  in  a  new  cypress  fence  and  the  corner  post  of  a  chickcti 
house  in  the  N.  E.  suburbs  of  Washington,  D.  C.  Hundreds  or  more 
lar\'ae  were  dug  out.  Mr.  T.  Pcrgande  thought  these  were  a  Pyrausta 
lar\'a  infesting  an  adjoining  com  field. 

In  November  1919  the  Superintendent  of  Shops  of  the  Atcl.tion, 
Topeka  and  Santa  Pe  Railway  Co.,  Los  Angeles,  Calif.,  reported  that 
refrigerator  car  No.  4901  "came  in  full  of  worms.  There  are  thousands 
of  these  worms  in  this  car  and  they  are  literally  demolishing  it.**  ••• 
"This  is  the  second  car  of  this  kind  that  we  have  had  in  here  recently. " 

Samples  of  tne  damaged  wood  from  this  '^ar  were  sent  by  the  Super- 
intendent and  showed  that  the  damage  had  been  done  by  medium 
sized  Lei)idoptenms  larvae  which  had  cnit  into  the  wood  in  order  to 
obtain  a  sheltered  and  pn)tcc*ted  place  to  s]>in  their  cocoons  and  for 
transfonnation  and  nr)t  to  feed  on  ysrxid.  I.4u^ae  and  chrytalidet  in 
cocoons  were  found  in  caN^tics  scooi)ed  into  the  m-ood.  Mr.  Hdnhch 
identified  the  inswt  as  a  sjKvics  of  Olethreutidar,  a  group  formerly  in- 
rludwl  uiuKt  tJic  ohi  family  Ti*rtruidae. 

U\  this  <as4*  ihi- cliunaKt*  was  more  <»r  lc%8  sajKTflnal  and  thr  wiiod 
was  i»n»hal»ly  iifl  slnuturally  wvakrmil  t.ul  «»f  ct»ursr  the  a]»))canince 
of  thi-  car  was  ruiiio! 

.\Ir  J  A  n\>l«']»  ha*i  ^:ivrn  iiu-  a  sjHxiimn  i»f  the  white  pine  u«4d- 
w«»rk  of  a  iKtJiivi  fp  in  M^'nt^MintTv  Cn,,  Mi!  .  vvhith  has  lirtni  )»adly 
gr»-»vit!  h\  the  ilfstriH  iivi-  wax-u^nn  or  the  larvae  «»f  the  !Ht-mc»th 
i(nilU'rtKi  99ulli*fu-liii  Lmu  .  fiunily  (nillrnuhui,  «»ne  «•!  the  muT.»lr]iwli»j>- 
ttTa  Sue)i  <hii!'a>:e  t«»  iKtliives  js  nc»t  unct«nim«»n  in  the  Tnitrv!  States. 
r    H    Pa.M.4k'  statts 

Alt)  .  ii^'h  x]'A-  !riinuv  aT:<l  hive  an*  ealen  I'til  I^r  pu^K'itKii  it  is  il«iubt- 
fill  il  0  V  Wi't  <l  r  .1  !•■«  «i.  I'Ul  jifnliahly  it  is  umiI  sli^;hllv  m  the  e  HiMnie* 
ti«'ii  ■  t  »K« ti 

'lit  !ar\a  jinlir*^  t--  I'l  t  into  a  ]Aiii'v  vvhi<  h  il  <an  chew  m  «»nltT  tJwil 
a  <avi!\   ir.a\   U-  <  o'lstni*  ti«l  and  the  <^Kt-»n  tliiis  U-  U*lter  pn»trttci! 


•Pai!'Itk.   r    H      "n.r   Hrtn.'tK  i.f   Wax^ftfi.  "     Hull    Ni»    2il,  Trimi  Affic. 
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It  is  believed  that  these  instances  of  damage  to  timber  by  phytopha^ 
goiis  but  non-wood-boring  Lepidopterousj  larvae  are  imusual  and  of 
especial  interest;  however,  such  damage  is  of  only  occasional  occurrence 
and  more  or  less  accidental.  Nevertheless,  the  damage  to  the  railway 
car  in  California  and  the  btiilding  in  Virginia  is  of  no  little  economic 
importance.  Of  particular  interest  is  the  instance  of  damage  to  creo- 
soted  wood. 


NOTES    ON    THE    CARPENTER   WORM    (Prionaxystus   robiniae 
Peck)  AND  A  NEW  METHOD  OF  CONTROL 

By  H.  £.  Burke.  Specialist  in  Forest  Entomology,  Forest  Insect  Investigatians,  Bu' 
reau  of  Entomology ,  U.  S.  Department  of  Agriculture 

Oneof  the  worst  pests  of  the  native  live  oak  (Quercus  agri folia)  and  the 
introduced  ehns  {Ulmus  campestris  and  varieties)  in  California  is  the 
carpenter  worm.  The  trunks  of  many  of  the  finest  street  and  yard 
trees  are  riddled  by  its  large  winding  mines.  The  dirty  brownish  bor- 
ings cover  the  bark  and  the  groimd  at  the  bases  of  the  trees  and  the 
entire  trunk  takes  on  a  very  disagreeable  appearance.  As  the  work 
continues  year  after  year  and  the  tree  tries  to  heal  over  the  wounds, 
the  bark  becomes  roughened  and  unhealthy  looking  and  the  tree  ap- 
X)arently  is  more  susceptible  to  new  attacks.  Fortunately  most  of 
the  mining  is  done  in  the  wood  and  for  a  number  of  years  the  health  of 
the  tree  appears  to  be  little  affected.  In  the  worst  cases,  however, 
the  tree  is  imable  to  overcome  the  repeated  attacks  and  dies. 

The  writer  has  seen  live  oaks  killed  by  this  species  at  Palo  Alto  and 
Santa  Barbara  and  elms  in  San  Jose.  There  are  some  heavily  infested 
trees  at  Los  Gatos.  Mr.  R.  D.  Hartman  observed  the  work  to  be  com- 
mon in  the  live  oak  in  the  Niles  canyon  in  Alameda  County  and  Mr. 
C.  M.  Packard  reports  elms  badly  infested  in  Sacramento. 

Besides  the  live  oak  and  the  elm,  the  California  hosts  of  the  carpcn^ 
ter  worm  observed  by  the  writer  are  the  white  oak  (Q.  lobata),  the 
willow  (Salix  lasiolepis)  and  probably  the  oottonwood  (Populus  tricho- 
car  pa).  We  have  not  found  it  in  the  black  locust  (Robinia)  which  was 
the  original  host  reported  in  the  Eartem  states.  An  attempted  in- 
troduction in  the  blue  oak  (Q.  douglasii)  failed.  Childs  (Month.  Bui. 
Calif.  State  Com.  Hort.,  Vol.  HI,  p.  264)  gives  locust  and  carob  as 
additional  hosts. 
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On  Sq^tembcr  14.  1917  a  heavily  infested  live  oak.  fourteen  tnchci 
ni  diameter  and  with  a  main  tnmk  height  below  the  branches  of  about 
ten  feet,  was  fotmd  in  the  grounds  of  the  Forest  Insect  Laboratory  at 
Los  Gatos.  Lar\'ae.  ai>i)arently  from  eggs  laid  in  1916,  trctn  three 
fourths  to  one  inch  long  were  fotmd  in  mines  in  the  bark  and  on  the  out- 
er surface  of  the  ^"ood.  Larger  larvae,  ai>parently  fxvnx  several  okler 
generations,  from  t^t)  and  a  half  to  three  inches  long  were  found  in 
mines  which  ran  deep  into  the  wood.  Reddish  borings  were  common 
on  the  bark  and  on  the  grotmd  at  the  base  of  the  trunk.  The  infesta* 
tton  extended  from  the  grotmd  into  the  l>ase8  of  the  larger  bnoncbcs. 

The  tree  offered  such  a  good  chance  for  life  history  m-ork  that  a  cafe 
was  built  arotmd  the  main  tnmk.  This  consisted  of  a  light  ledwoud 
framework,  three  feet  by  three  feet  square  and  ten  feet  high,  sixteen 
mesh  galvanized  wire  screen  walls  with  a  door  in  one  side  and  a  can* 
vas  top  closely  fitted  about  the  trunk  and  the  bases  of  the  larger 
branches. 

That  such  a  cage  is  well  worth  its  cost  is  proven  by  the  intcitstsiif 
results  obtained.  In  1918  seven  moths  auerged  and  were  captnred. 
Six  were  nuiles  and  one  a  female.  In  1919  nine  emerged,  five  maka 
and  four  females  and  in  192()  thirty-four  emerged,  fifteen  males  and 
nineteen  females.  Thir  makes  a  total  of  fifty  moths  reared  in  th« 
cage  during  the  tlirec  yciirs.  Twenty-five  of  these  are  males  and  twen- 
ty-four fiinaU's.  Bejidcf  Uic  motlis  reared  in  Xiw  cage  nine  males  were 
attractiii  to  tlic  rage  fn»m  <»ut.Mdc  trees.  Fivt*  of  these  came  in  1919 
and  four  in  IU2(). 

In  11M8  tJie  first  cnuTvii-nce  <Ktureil  f»n  May  LMst.  in  lioth  1919  and 
192<)  It  iKvuriti  May  llHh  'Ilu*  last  enuTgtnue  f»f  the  year  otxtiircd 
June  12  in  lUls.  Jum*  21  m  11M<»  and  June  21.  \{r2i)  Nineteen  of  the 
malts  \\<Tf  found  in  tlu-  ca^ri*  during  the  fornwxin  liours  and  se\*en  dur- 
injj  tlir  alli-ni<M»n  whilt*  f««urtcfn  f)f  thr  fnnah-s  WiTr  f<»und  in  the  f<*e- 
no<»n  aiul  u-u  in  tin-  afl«Tiw»<.n.  All  <•(  the  niali-s  attracted  fn>m  the 
c»uts:<lt   *  an.**  in  t);r  afttTiif^on. 

ll  sl.'uM  If  !.««lt<l  ]\i'Tv  tliat  all  <•(  th<-  imtlis  tluit  tmiTged  m  the 
cajM  u«Tr  tak<  Ti  "ill  a.  '^-n  as  T'.««li<t<l  s*.  that  tlitTt*  \\«'til<l  l»enf»  chance 
ff  :•:•:•  t.iti.'T.  tf  in  ihtip.  I  l.f  nitrt'.s  tl.trrforr  in<lnatc  that  the 
lift  i  I«  1^  .1*  !' ,1  t  thm  \tar^  H  tit^is  art-  still  *  •  nung  out  it  tl.e 
\M4  i\  '...  *]  «   •■!..*  .t"  i!:tn  ■•  an   tl.at  it  is  l«'!'.>'rr 

M'!.  •*!  '  I  ••  :  tr  1  !•  r  t).<-  an«fiittr  \\*-n\\  in  tl  r  \V\-st  have  l^ccn 
r«t  •  i:  n  • ! '!•  •!  *  .  '«\«ral  unt«r  I  >«  t«i:  N«\  .\^*n«  Kxj»  Sla  Bui 
4*»  :  :  111'  :••  :•!:•:.<!  tutti:,;  •i«.ui;  a:  •!  t!«-.tn.\in^  all  iM»nny 
\^\  .        .  ;-  ;  :.;!     <■  "•  -.ut^  «!'.  .Hill  l.a«ll\   ii.N   t«tl  t  In  s  ti»  save  the  lf€i 
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ter  ehns.  Slightly  or  moderately  infested  elms  are  to  be  treated  by 
cutting  out  and  probing  for  the  smaller  larvae,  probing  for  larger  ones 
and  injecting  carbon  bisulphide  in  the  nciines  of  those  that  can  not  be 
reached  by  the  former  methods.  Doane  (Jour.  Econ.  Ent,  Vol.  5, 
p.  348)  recommends  the  carbon  bisulphide  injectment  treatment. 
Childs  (Month.  Bui.  Calif.  State  Com.  Hort.  Vol.  Ill,  p.  264)  also  re- 
commends the  bisulphide  treatment  and  the  removal  of  unimportant 
trees  which  harbor  the  pest. 

The  above  mentioned  methods  are  undoubtedly  good  and  when 
carefully  and  patiently  applied  will  bring  success.  It  is  doubtful,  how- 
ever, if  the  average  gardener  or  arboricultiuist  can  follow  up  a  heavy 
infestation  thoroughly  enough  to  stop  it.  From  a  single  ehn  stump 
about  twelve  inches  high  and  eighteen  inches  in  diameter  left  in  con- 
trol work  the  writer  took  twenty-six  larvae  which  varied  from  one  inch 
to  two  and  a  quarter  inches  in  length  and  which  appeared  to  belong 
to  at  least  four  generations.  Following  up  each  mine  of  such  a  heavy 
infestation  in  a  large  tree  and  either  catching  the  worm  or  killing  it  by^ 
fumigation  is  very  tedious  and  takes  considerable  time  and  skill  which 
makes  it  expensive. 

There  is  one  splendid  live  oak  in  Los  Gatos  which  is  worth  easily 
$1500.00  to  the  property  on  which  it  stands.  It  is  four  feet  in  dianv- 
eter,  had  a  main  trunk  height  of  about  twelve  feet,  a  total  height  of 
fifty-five  feet  and  a  spread  of  sixty  feet.  The  foliage  is  in  almost  per- 
fect condition  but  the  main  trunk  and  the  bases  of  the  larger  branches 
are  much  scarred  by  the  work  of  the  carpenter  worm.  During  the 
past  ten  years  the  owner  has  spent  about  five  hundred  dollars  for  pro- 
tection, yet  the  tree  is  still  infested  with  several  generations  of  worms. 

The  work  of  the  insect  was  noticed  first  in  this  tree  about  ten  years, 
ago.  The  trunk  was  heavily  infested  so  a  tree  surgeon  was  employed. 
He  went  carefully  over  it,  cut  off  most  of  the  bark  and  so  far  as  can  be- 
detennined  did  a  very  thorough  job.  For  about  four  or  five  years 
afterwards  the  tree  appeared  to  be  in  very  good  condition  and  no  in» 
sect  work  was  noticed.  The  trunk  then  became  infested  again  and 
the  regular  gardener  was  put  to  work  on  it.  He  constilted  all  of  the 
authorities  he  could  find  and  was  given  the  standard  recommendations. 
These  he  very  faithfully  tried  to  carry  out  but  the  tree  still  showed' 
signs  of  infestation  so  last  spring  he  went  over  the  trunk  again,  cutting 
out  worms  and  injecting  carbon  bisulphide  and  to  complete  the  job 
gave  it  a  heavy  coat  of  white  wash  and  sprayed  it  during  the  first  of 
July  with  strong  kerosene  emulsion.     The  white  wash  made  the  over- 
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looked  old  infestation  and  the  new  infestation  much  easier  to  locmte. 
but  neither  it  nor  the  emulsion  prevented  egglaying  or  injured  the 
eggs  after  they  were  laid  as  there  is  considerable  new  bfxxxl  in  the  b«rk 
at  the  present  time. 

Cutting  into  the  bark  after  the  worms  appears  to  make  the  tree  more 
attractive  to  the  female  when  she  is  looking  for  a  pla:e  fyr  her  eQP. 
The  usual  control  therefore,  while  it  may  destroy  all  of  the  infestinf 
larvae,  is  apt  to  leave  the  tree  in  a  sixxnally  attractive  ronditioii  for 
stKcceding  generations.  To  overcome  this  diffi?ulty.  to  reduce  the 
CDSt  and  to  give  better  control  for  valuable  trees,  a  new  method  has 
been  suggested  by  the  writers  experience  with  the  cage  mentioned  in 
the  first  part  of  this  article. 

Such  a  **  knock  down"  cage  with  a  light  wooden  frame  work,  gal- 
vanized wire  screen  walls  with  a  door  in  one  ride  ard  a  burlap  or  can- 
vas top  can  l>e  built  for  the  average  California  tree  at  a  total  cost  of 
about  $25.00.  It  should  be  put  u])  atxiut  May  1st  and  kqit  up  until 
the  last  of  July.  It  will  catch  all  of  the  m  >ths  that  emerge  from  with- 
in and  will  prevent  the  egglaying  of  those  from  without.  As  long  as 
the  tree  is  infested  and  the  moths  emerge  some  one  should  visit  the 
tree  at  least  once  a  day  to  rati  h  and  kill  those  that  have  emerged  As 
the>'  arc  moderately  large  and  usually  fly  to  the  screen  and  remain 
quiet  they  arc  easily  s<vti  ainl  <*a|>luri*d. 

Our  nttmls  iiuiitale  that  even  vvJuTe  a  tree  is  heaxnly  infested  it  is 
not  often  that  niali-s  and  fnnales  c*incT^:e  tJie  same  day  and  that  when 
they  (U)  the  inali-s  eithtT  are  n  >i  sexual Iv  mature  «'r  at  least  are  not  at- 
trac  letl  to  tJic  fnnale5;  fr»ni  lluir  own  tree  TJien*  is  thus  jiractically 
nc»  (Linger  of  reinfe^lalion  fn»in  within  if  the  niotlis  are  taken  onte  a 
day 

A.«;  a  iRv  that  Jias  l)ee!\  nifetrtinl  imkv  remains  attractive  for  so-ne 
time  it  should  he  i  av:e<l  everv  year  for  several  years  after  all  moths 
have  eintT^:ed  fp»in  the  tnink  Oner  a  cayx  ha.s  heeti  huilt  it  will  last 
for  a  niunlxT  <»f  \  cars  and  !nu:ht  as  well  he  ustxl  to  ]rrf»tc*ct  Uie  tree  uiv 
til  It  wears  out  Tlu*  ef»st  of  |>uttinv'  it  u]>.  taking*  it  d«»wn  and  caring 
for  it  will  h<'  far  smaller  than  the  ef»sl  «•(  any  oUuT  metlKid  now  known 
ff^r  the  control  of  a  ha-avy  infi-st;ition  of  the  caqx^^^ttT  wonn  in  large 
valuahle  trixs 
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Scientific  Notes 

Pear  Midge.  On  examining  a  number  of  pear  trees  in  Ithaca,  N .  Y.,  I  found  a  heavy 
infestation  of  the  pear  midge  (Contarinia  pyrivora).  In  one  tree  where  there  wan 
promise  of -a  good  crop  the  loss  appears  to  be  total.  Som&of  the  pxarsare  turning 
a  rusty  color  while  others  have  completely  dried  up.  As  many  as  thirty  larvae,  and 
even  more,  may  be  found  in  a  small  pear  not  more  than  two-fifths  of  an  inch  long. 
Some  of  these  larvae  reached  maturity,  by  May  18  and  were  dropping  to  the  ground. 

John  D.  Dbtwilkr 

A  Hew  Almond  Aphid.  A  severe  attack  of  a  species  of  aphid  new  to  the  almond 
has  appeared  throughout  the  Sacramento  Valley,  Calilomia.  The  species  wa«  identi- 
fied by  professor  Essig  as  Rhopalosiphum  nymphaa  Linn.,  this  being  apparently  the  first 
recorded  attack  of  this  aphid  on  almond  although  it  is  frequently  found  on  plumii. 
Liquid  applications  of  nicotine  sulphate,  1  in  1000  plus  sufficient  soap  to  give  a 
"sudsy**  effect  have  proven  superior  to  nicotine  dusts  2%  strength.  The  latter  wa» 
effective  when  applied  in  quantity  to  the  body  of  the  aphid,  but  indirect  applications, 
resulting  from  the  dust  drifting  in  the  wind,  were  ineffective. 

E.  R.  rJe  Ono 
Univenity  of  CaUJamia 

Camphor  Scale  in  Hew  Orleans.  At  a  meeting  of  the  Louisiana  Entomological  .Son 
dcty  in  April  Mr.  E.  R.  Barber,  of  the  U.  S.  Bureau  of  Entomology,  made  a  t*lk 
oo  a  newly  introduced  scale  insect,  Psudaonidia  duplex,  which  he  reported  tL%  kitltng 
camphor  trees  in  a  fimxted  area  in  New  Orleans.  Resolution.ii  were  aukfptef\  by  the 
Society  caDiiig  the  attention  of  the  city  and  <;tate  authorities  to  thi«  matter,  ao/J  r eport? 
of  the  action  taken  were  foraished  to  the  daily  papen,  So»m<5  publicity  wa%  secur «y|« 
and  Mr.  Barber  was  afterwards  asked  Vj  make  taflci;  cm  the  »tale  at  try^mn^  r4 
various  local  secieties.  The  Bar^isai  later  sent  Mr.  Harokl  Morriscm  to  look  ovf^  the 
fituation,  and  he  sobcmtted  a  detailed  report  in  which  he  racc^rmnenderf  taking  <;t«^ 
to  control  the  scale  wfaeievei  it  is  esitabfaahcd.  At  Mr.  Barb^'^  m^^sUon,  \ai/MM 
by  the  AssodatioQ  dt  Comnxrcii  and  the  Hr^iaa'ititr^l  .Society,  the  City  0/mm«wir/n 
Coaodl  d  New  Orleans  has  TOCed  l^/JTjTl  v>ward  cr^.terA  wrjrk,  with  a  pr^jm^  ^A  a^ 
much  more  mooer  as  may  be  aeed&d  v>  ':arr7  or»  the  ipc^Ic  t»n  fttr^k  if^/n%  fAhf^  ^/tjstt^ 
havie  been  secured.  Bad£y  tritsTj^.  *x*t^  ar*  '^t,^  "joI  down  rr/  ift^  (My  FarVirvtif 
Commts«oa,and  tbeBoreaa  is  ^fniit^r^  a  -pr^yx^  ^^pfiTt  V>  tak^  t^^^a^.  rA  th**  w^>rk. 
In  the  nifMiifHue  Ms.  Bagt0eraa:i  T^^fn  ^tady:n^  th<»  «:a«».  a^vd  has  taken  rt  <jn  tr^^^irkr^ 
^  too  plants.  Camphor  msBs  »  V  *J\<»  fav^/r?t>  ivyst  ;4ar»t^  Vy^.  Litm^f^itm.  r^^^., 
Citnks,  %  and  swoet  <s<i:9<»  ar»  \ai0^  ■.r.-;\sc-^» 

T    E.  H^AiyvfTAv 
S4e^€t&fy'Tfe*umfgf,  L$id$kmm 

'2.nrx\,%  the  p**^.  Vfar^h  ^*yi  Aor;l  *n^  wf^fAf  h^**d  *n  ^y^ 

r  to  imimti4|^Crf»  ^f^'rm  -^nditi^yn^  vi  -H^  TP"^***  ^ r^g^  '4  Vf^if^o  fr^vyv  H<M*m<r 

►  loock  aa  far  as  ViOa  C-iw..  -w»sw  \f:i95%tfa«      Ri^H'/»t>^  ->\i»t   ww»^$r  ^'^^  m^mv 

,  typical  dhirVs^sdif   -iyHrd*i  i^^d  -^«e***  'Z  r^.r^v^  r\r^A<i  '«^   tt*'*^*  j^/«|^a»M  » 
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MTiiN  *jf  'M   ^IH^ml<1l^  an«l  cimsii!t«-«l  with  Dr.  \V.  I>wi|;ht  PitTrr,  in  n-^ar  I  •<»  '..^c 
laxontifTiy.      I)r.  Pwro-,  l;as  •Xiinitntil  th**  stTii-s  un<i  his  itrtcTminatKm^  ar*-  r^or- 

III  riiKKtlin.  Sn;or;i.  tv]>ti  al  thurhrrutr  1  nuilf  am!  ii  ft-riuili-N.  from  tultivatr*!  oitr.m 
>oiirti-  i>f  ififi-staliitn  pmUihlv  wiM  nttton:  ('nlirrri!.  Smi>ra,  nuv  mar  granJti  «:•>. 
ilciiM'  |iufN-Ni-tuf.  tfvtth  on  mi«tiJlf  fcmirra  trmhiiK  trm-anl  Ihurbrrtar.li  inah-^  nr.  i  1 
fcnuilr.  fn«in  uilil  cotton;  (V)anu*,  Smora,  ti  nuilfN,  1  fcmalr.  all  typutal  tkuf**rruit. 
frurn  wiM  ati<l  iultivat«-«)  cotton:  ('onstamia,  Smalua.  1  malt-  tvpt(*al  irandit.  I  tf-r*'^> 
gran  lis  ti::iihn^  toward  thurhfruu.  1  fi*mi!  •  ami  1  mil  *  vi-ry  n-ar  ti>  tvpicaIl4iifW'Batf 
all  from  ciiltivatcd  cotton,  sourer  of  inf«*stati<Ni  pro)>ahly  wild  o>t ton:  !-•»*  M'fc  t-.i*. 
Smal'iii.  1  t\pical  iirand%\,  frrmi  wiM  mtton:  N'avalota.  Sinaloa  ( m-ar  Culuc^in  ty;ii^Al 
iramiis,  2  fcnialc-s  amt  2  nialcs,  from  ciiltivat<*<|  cottrm;  Villa  Unicm,  StnAlm.  I  m.&k 
and  1  fi-malf  t>'pical  tkurheriae,  .'i  ffmal«-!ft  and  H  m-'ik-s  near  to  tyiMcal  grandii\nx\  ^ 
aiifiarrntly  hyl>rids,  from  cult i vat ttl  c^ittcm. 

It  i!k  intiTcstinK  to  notr  that  cxmilitions  in  rt-gard  to  hanrthnic  of  ftcr«l  ixittun  aivj 
M-tiircfk  of  Mttl  for  plantini;  iiurpc'M'^  wi-rr  such  that  both  hyliridt  and  ty|»ical  forms 
1%-i-rr  mort'  likely  to  ocxur  at  Villa  Union  than  at  any  of  thr  other  loi-ahtm  namrtl 
Activi*  adult  *i  of  lM)th  tytjical.  arictal  and  intcrnu-vliatr  or  hyl>hfl  forms  wrre  fourul 
in  larK«*  numlMTs  cm  c-uUivatrt)  cotton  at  this  |K>int.  RulU  ap|irarr«|  tu  hr  i^rratly 
|tn*fi-rrt*d  to  scjuarcs  for  ckk  d«iM»Mtion.  a  « liarartf-ristu-  of  the-  vam-ty  tku^ber^u 

A.  W  MoBfeiti 
An  Barty  Record  R«cvdiiig  Bot  Plies.  I'ntil  r«xrntlv  httir  or  nothma;  »a«  kiuiwn 
(if  th<:  nuimcT  t»y  winch  (M-stnd  larvaf  rraihi-i!  thr  int(Ti«ir  of  thnr  hmi^  Fi« 
Hv|Mi«t«-rnui  Ui\is  and  II.  iinrala  this  ha«  iMtn  dini«itistratcil  liv  llaitwm  and  lithrr^. 
\f»t  loriK  .11(1  i. Ill  intrrt-stni);  rcfiTf-tu  i-  relating  (iitH-.trii!s  u.is  found  Mhili-  t^iriNuItinc 
•i.j:.i-  iilil  ]s!ir.iriiri  P  ■••ni  t  nf  .i  i  nmnniTu.  .iIi'»t:  writlif.  '•\  .i  I  h-  Hu—!v.  <i^ 
<;:..  i;r  Ci.-.i!.'-.  .  \  V  .  .it:-!  .i;.j- .if .  •!  in  V..l|fi..  VI. -tr).  M- -Is  ..'.  K- :^.  i*.  .  |«^p« 
T*  •      itt;ii!:   j«r\ij!iT.>'   !••   •••■•.•  M.!*:'-:-.   ■  i!    *'•     i.ir  .  .n    I«ir.iii\ 

T)  •  •  •  X'.  'Ijlf  '  u'.'  .  'J.i'  j-n  t  ?:!■>!.  W.I  •'•  .1  •  r  '.iiT.  *  ..«  •!  I  '■•  ■  :t.  :■  ■;  i'. .;  ;■  «  J 
ii.'.i  •:..  Uiw  :  .■!•:•  J- -T  .  1  t"U'.  !  !)  •  *  ■:  !r.i,-:-  •  •:  '■'■:?...:<::■•.:  .r«  i-; 
V.    ■.::;:•■  V!  ..•■•.  ^^'  !■)    ;..l  ■■■•■.'..:••.      •     .'  :  ■      ^^  .::■  ■  a.  ■!    ..-:  .      I  •;  .■       ./• 
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THIRTY-FOURTH  ANNUAL  MEETING,  AMERICAN 
ASSCX:iATION     OF    ECONOMIC    ENTOMOLOGISTS 

The  meeting  will  be  held  at  Toronto,  Canada,  Thursday,  December  29,  to  Satur- 
day, I>ecember  31,  inclusive. 

On  Friday,  a  joint  session  will  be  arranged  with  Entomological  Society  of  Ontario. 

The  Entomological  Society  of  America  will  meet  on  Tuesday  and  Wednesday  of  the 
nme  wedc 

Hotel  headquarters  have  been  selected  at  the  Prince  George  Hotel,  where  the 
following  rates  have  been  secured: 

(On  the  European  Plan) 

One  person  to  a  room,  without  bath,  $2.50  and  up. 
Two  persons  to  a  room,  without  bath,  15.00  and  up. 

One  person  to  a  room,  with  bath,  $3.50  and  up. 
Two  persons  to  a  room,  with  bath,  $6.00  and  up. 

Hotel  accomodations  are  Umited  in  Toronto,  and  it  will  be  necessary  for  members 
to  engage  reservations  early. 

It  will  add  greatly  to  the  success  of  the  meeting  if  members  will  make  reservations 
at  ODoe. 

A.  F.  Burgess,  Sscreiary 
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The  editor*  will  thankfully  receive  newt  iteint  and  other  ouitter  lihely  to  be  of  int 
•chbeTB.  Paper*  will  be  jpubluhed  as  far  ■•  uMuble.  in  the  fjrder  ol  recepfJMitt.  All  eife«da«S  oa»- 
trtbution*.  at  fcaat.  ihould  be  in  the  hamU  (4  tne  editor  the  fir*t  vi  the  mtmth  fwercdtfif  ngbbratana. 
ContrilMitors  are  requested  to  aupply  electrotype*  for  the  larter  illustratiima  a*  far  aa  poaaihlr  FKjto* 
•ngr*vin«*  may  be  obtained  by  author*  at  cf«t.     The  receipt  <if  all  pAper*  wiH  be  achauwlailgid.  -  B««. 


Separate*  or  reprint*,  if  ordered,  when  the  manuacript  i*  forwarded  or  the  pr«wl  tett 

•Bppbed  author*  at  the  following  ratea' 

Number  of  pace*  4  N  13  10  34  tf 
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The  need  of  natural  or  biolojocal  methods  for  the  control  of  ivcently 
intHKluciMl  pests  is  emphasized  by  recent  deNx-lopments  in  the  cmae  of 
the  Eun)|K»an  com  borer  ami  the  conditions  in  the  territor>*  infested  by 
the  Japanese  l)eetle.  Both  of  these  insects  are  not  easily  checked  by 
the  more  customary  rcpressi\T  measures.  Both  are  spieadtnic  and 
each  is  a  n-al  menaw  to  valuable  crops.  The  histor>'  of  other  intro- 
duci*d  insects  indii^tcs  a  }H.*ncMl  of  s(:vea*,  usually  somewhat  local 
injury  folhmvil  l)y  a  mon*  or  Irss  gradual  n-durtion  in  the  numlirr  of 
the  iHsls  as  a  rons^-iiiu'iuv  «»f  panisitc*  at  lark.  funv;ous  infection  i*r  a 
fuilun*  on  tht-  part  of  thr  iiis<-ct  to  (otititnu*  to  n's|M»iH!  favondih  to 
I'lirnatr  «ir  «»tluT  i<  unlit  ions  Th«'  n-lation  i»f  an  inst-rt  to  its  rnvinin- 
nu-nt  is  an  i\ot»ln)^:ly  rouipKx  pfotilrni  ami  it  is  praitimllv  tni|Mi<ui- 
blr  to  iMrt'iast  tJu-  farlor  or  ta«tMrs  «Ustini*<l  to  l»nn>j  alMKit  a  nuifr 
Siitisfac'lorv  i««nMition  Dmrl  orartifuial  mrth<Mlsi»f  nmtrol  sh<i«tld 
Ik-  n*^:anlf«l  as  sonuwhat  ttrnporary  rviKMlutits.  |M*nilin)^  tin*  diMovrnk 
<»fni'»rfs.itisiart<»ry  wavsiii  »lrahn^j\vit)i  l)ir  sitiuition  This  iscs|HH-tally 
tnir  «'!  t>n-  tiiM  am!  Innsi  rr«»jis  wlu-n-  I'tw  valuts  pruhibtt  thr  adiip- 
tion  «»t  s\s!«Tnati«  s'lr.iviiii'  «ir  «»ihir  irtatnifnlssiu  oinrnon  m  nnlunU 
a!:«l  It  IS  !»v  !i«»  nu-ans  iini"»ssiMr  that  tin*  mstlv  schnhilr  i»f  ihr  fruit 
^•p.wrr  inav  i:«'t  rvrntnallv  Ih-  n  placf«|  !r.  ni<*thtMls  niorv  ri  hiimvmy 
will:  thf  T.atnral  j»Ia!i  ••!  "livr  arnl  Kt  livr."  r.x«vpt  that  iht-rv  will 
alwa'.  ^  U-  .1  tcinli-m  \  In  tun»  sutJi  I'oro  s  tu  nums  a<lvanta^  and  it 
is  ttrtaiily  a<lvis;ihlr  to  avoitj.  s<>  far  as  prattirablt*.  o»tHliti««^.i  fa\i»r- 
al»li  t'»  iT:uin"iis  i:.Mi  ts  This  last  niav  hav*-  inurh  ^*reater  si^puficai'.ce 
tluin  in«»st  nali/r  a!i«l  thr  p«»ssitiilitM's  alon^  tliis  hne  )ia\*e  by  no 
nu*ai:s  Ut-n  exhausted 
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MR.  N.  V.  KURDIUMOFF.  RUSSIAN  ENTOMOLOGIST 
DIED    1917. 
By  Dr.  D.  Borodin 

In  Memoriam 

From  correspondence  which  I  have  had  with  American  entomologists 
since  I  arrived  in  this  country,  I  see  that  the  name  of  N.  V.  Kiirdiumoff 
is  well  known  here,  but  that  many  do  not  know  about  his  tragic  death. 
I  therefore  take  the  liberty,  as  one  who  knew  him  well  and  who  had  been 
workirg  in  the  same  city  with  him,  to  make  a  brief  statement  of  his  life 
and  work. 

N.  V.  Kurdiiunoff  was  bom  in  1882  in  the  Ktu^  district.  After 
graduating  from  the  High  School  there,  he  entered  the  Polytechnical 
Institute  of  Kief,  studying  in  the  College  of  Agriculture,  and  receiving 
his  degree. 

The  liberal  poUtical  movement  which  at  that  time  absorbed  the  best 
ranks  of  the  Russian  students  captivated  him,  and  he  was  often  heard  as  a 
brilliant  speaker  and  a  determined  enemy  of  the  old  regime. 

His  yearning  for  knowledge  and  desire  for  improvement  impelled  him 
to  leave  Russia  in  1911,  when  he  came  to  America  and  worked  under  the 
guidance  of  Doctor  Howard  in  the  Bureau  of  Entomology,  visiting  also  a 
number  of  field  stations,  notably  the  one  imder  the  direction  of  Dr.  W.  D. 
Himter  in  Texas.  He  returned  to  Russia,  filled  with  the  aspiration 
to  apply  all  the  knowledge  acquired  in  the  United  States  under  the 
guidance  of  his  teacher,  Doctor  Howard,  who  is  famous  throughout  the 
whole  world. 

After  his  return  to  Russia,  he  orgarized  a  Department  of  Entomology 
on  the  plan  of  similar  institutions  ir  the  United  States,  selecting  as  his 
station  the  oldest  Russian  Agricultural  Experiment  Station  at  Poltava, 
famous  for  the  early  research  work  of  Metchnikoff.  He  foimded  a 
great  library,  in  which  were  collected  the  principal  entomological  works 
of  America  and  Etirope. 

He  worked  indefatigably  and  did  not  lose  contact  with  the  United 
States.  He  studied  the  1  ife  histories  of  several  new  and  very  little-known 
injurious  insects,  and  published  a  ntimber  of  works  which  have  become 
standards  of  Russian  investigations,  apply-ing  at  the  same  time  the 
methods  invented  by  the  bright  American  school  to  the  Russian  terri- 
tory. 
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Having  specialized  under  Doctor  Howard's  direction  in  the  study  of  the 
Chalcidoidea,  he  described  certain  ne^'  species  of  this  group,  as  weQ 
as  certain  species  of  thrips. 

Dissatisfied  with  the  inaccurate  data  concerning  the  amount  of  injury 
caused  by  diflercnt  species,  he  drew  attention  to  the  necesnty  of  an  exact 
investigation  of  this  subject.  He  made  one  reflect  seriously  upon 
different  phenomena  which  had  previously  been  admitted  as  unnecean- 
ry  of  further  verification. 

In  his  writings,  and  also  at  the  congresses  of  entomologists  in  Rumu 
he  demanded  that  an  exact  investigation  be  made  of  the  full  life  historiei 
of  different  species.and  acciuate  studies  as  well  of  their  injurious  infhienoe 
upon  plants.  He  demanded  the  establishment  of  certain  laws  of  phe- 
nomena, following  the  example  of  similar  work  in  the  United  States, 
since  he  was  alwa>'s  a  promoter  of  American  methods  in  Rusian  in- 
vestigations. 

With  his  great  desire  for  knowledge,  he  went  in  1913  to  Sweden  and 
England  in  search  of  detailed  infonnation  as  to  what  had  been  done  with 
Oscinis  frit  L.,  in  which  he  was  especially  interested  at  that  time. 

The  world  war  found  him  at  the  highest  point  of  his  investigations  of 
Chaeiocfuma  aridula  (lyll..  an  enemy  of  wheat.  Alwa>'S  a  determined 
enemy  of  German  imi)erialism  and  militarism,  he  entered  the  Ruaian 
army  as  a  volunteer  at  the  same  ])criod  as  did  the  writer.  He  started  as 
a  simi)le  soldiiT.  t<K)k  iwirt  in  several  seri<ms  engagements  and  received 
the  highest  R*wanl  for  liravm-.  the  Cn>ss  of  St  (leorge  of  the  first  dass 

During  his  slmrl  furloughs  fnwn  the  active  anny.  Kunltumoff  always 
visited  the  !*olta\a  Station;  in  fart,  I  sjiw  )nm  tJierr  for  the  last  time  in 
Nc»vemlHT.  IIM.').  when  I  was  woundixl  and  ha<l  \Hsm  sent  there  to 
recufKTate  I  ha<l  Irhii  making  some  ol>ser\'ati<ms  ujion  Diplosis  inhci 
Kirhy.  and  he  identitiwl  the  |>i4rasiti«s  I  had  rearcil 

His  intiTest  in  entomology  was  overwhelming,  and  he  S})ent  hours 
at  the  l»in<Kiilar  while  in  unifonn  Dunng  Uie  latcT  years  of  the  war. 
when  he  Jiad  lK*<x>nu*  a  htnilenant  of  artiller>-.  he  was  engugrr!  in  defendmg 
Uu*  l»4inks  c»f  \hv  Dviiia  nv<*r.  near  Krrishurg 

TJir  news  <•(  Xhv  rrv<»hiti<»n  in  l*Vl»niarv.  \\i\7.  readied  him  on  this 
front.  an«!  he  >:a'<tetl  the  evitU  with  eiit)iiisiasm  He  o»tild  not  endure. 
however,  tlse  breaking:  uj)of  the  anny  w)iirh  followt^l  the  rex-olution.  and 
anu»n^'  the  win*  ititaii^'lements  an«l  the  guns  desertttl  l>y  his  soldicri  in 
fn*nt  <»!  the  (leniuin  fnftitieations.  he  <timmittcd  suinde  in  the  autumn 
of  11M7.  leaving  a  senes  of  Irtter.-;  writtni  to  his  friends 
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Applied  Batonudogy,  An  Litrodttctoiy  Text-bo<Aof  Insects  in  Their  Re- 
lation  to  Man  by  H.  T.  Fernald,  pp.  i-xiv,  1-386,  388  figs.,  Mc- 
Graw-Hill Book  Company,  Inc.,  New  York,  1921. 

The  author  admirably  describes  this  latest  addition  to  entomological  literature  as 
"a  classroom  text  for  an  introductory  course  *  *  *  ^diich  shall  give  a  general  idea  of 
insects,  their  structure,  life  histories  and  habits,  with  methods  for  the  control  of 
insect  pests  in  general,  followed  by  a  more  thorough  study  of  the  more  important  ones 
found  in  the  country."  It  is  primarily  a  textbook  concerned  first  in  placing  insects  in 
rdation  to  the  animal  kingdom,  in  defining  their  general  characters  and  explaining 
both  the  external  and  internal  structure.  Then  comes  an  outline  of  the  development 
of  insects,  a  discussion  of  the  losses  caused  by  these  pests,  and  four  excellent  chapters 
on  control  methods  and  materials  used  therefor,  namely  insecticides. 

The  author  recognizes  more  orders  than  most  writers  on  applied  entomology.  The 
treatment  is  primarily  taxonomic  and  in  the  discussion  of  each  group  one  finds  an 
estimate  of  its  economic  importance.  Concise  accounts  are  given  of  the  more 
injurious  species  in  each  order,  those  relating  to  insects  of  general  distribution  being 
in  large  type  while  the  more  local  or  minor  pests  are  treated  of  in  small  type. 

The  problems  of  proportion  and  selection  incident  to  the  production  of  such  a 
work  have  been  solved  in  a  very  satisfactory  manner.  The  long  series  of  illustrations 
have  been  drawn  from  many  soiu'ces,  some  from  European  works  and  not  a  few  being 
original;  in  general,  they  are  the  best  extant.  There  has  been  similar  selection  of 
subject  matter  and  a  high  standard  unusually  comprehensive  textbook  produced. 
Both  author  and  publisher  are  to  be  congratulated. 

E.  P.  F. 


Current  Notes. 


The  summer  meeting  of  the  Michigan  State  Beekeepers'  Association  was  planned 
to  be  held  at  Alpena,  August  3-4. 

Dr.  W.  E.  Britton,  State  Entomologist  of  Connecticut  gave  an  illustrated  lecture, 
Jime  13,  before  the  New  York  FkMrists'  Chib. 

Announcement  has  been  made  that  the  Ohio  State  Beekeepers'  Association  would 
hoki  a  field  meeting  at  Ashtabula,  August  20 

The  third  annual  meeting  of  the  Wisconsin  State  Beekeepers*  Association  was 
•dieduled  to  be  held  at  Chippewa  Palls,  August  15  ~  20. 

Mr.  Leonard  S.  McLaine,  Chief,  Division  Foreign  Pests,  Entomok)gical  Branch, 
Oinadian  Department  of  Agriculture,  has  rettuned  fiom  a  trip  to  Europe, 

Scieuu  states  that  Mr.  A.  Musgrave,  is  to  fill  the  vacancy  caused  by  the  death  of 
W.  J.  Rainbow,  as  Entomologist  on  the  staff  of  the  Australian  Museum  at  Sydney. 

Recent  transfers  in  the  Bureau  of  Entomology  are  as  follows:-  W.  B.  Turner,  Com 
Borer  wwk  to  Sacramento,  Calif;  E.  M.  Searls,  Silver  Creek,  N.  Y.  to  Madison,  Wis. 
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The  Connecticut  Bedceepen'  Association  held  iu  tummer  meeting  at  Stofrt. 
during  Parmert  week,  August  2  -  5.  Dr.  E.  P.  PhiDipe,  and  J.  E.  Crane  were  among 
the  speakers. 

Mr.  Prank  Hennessey  has  been  appointed  artist  and  photographer  of  the  Ento 
mok>gicaI  Branch,  Canadian  Department  of  Agrictilture,  in  place  of  Mr.  Arthur 
Kdlett,  resijrned. 

Acacding  to  the  Experiment  Sution  Record,  Rev.  C.  J.  S.  Bethune.  for  fifteen 
years  pn>fc3is(ir  of  Entomology  at  Ontario  Agricultural  College,  has  resigned  to  rrturn 
to  private  life. 

Dr.  HcrUTt  Ha\'iland  Pick!  dictl  at  Ziunch,  Switsrrlaml,  April  5,  1921.  agcvl  53 
He  organisctl  at  Zurich,  in  lHtt5  the  CVmcilium  Bihligraphicum  which  it  is  undcrstnnd 
wiU  be  ctmtinued. 

Mr.  W.  H.  Cf<M)dwin  fcirmerly  an  assistant  in  the  Entcmiokigical  department  (if  the 
Ohio  Agriniltural  ExfNTimcnt  Stati«m  is  again  helping  with  the  insect  wv^'k  <lunng 
the  sumnuT  nvmths. 


Mr.  W.  I>.  Wlutctimb  <»f  the  U.  S.  Bureau  fif  Entomokigy  who  has  been  < 
with  the  ciinnilic  work  at  Pr«i  Valley.  Cia.,  ha.<t  returned  to  his  permanent  stata«  at 
Yakima.  WojJungton. 

A  ftrld  nux'ting  of  the  Eastern  MaAsachuftrtU  Sficiety  of  Beekeepers  at  Drdham, 
AugtiKt  i\.  was  anrvnim^l      Dr.  E.  P.  l*hiUips  «)f  the  Burrau  «»f  Entfwnokig^'  was 

eX|Mt  ti-<!  ti.  \m-  t':i-  pnfl<-1}k.ll  *.IK-ak«-T 

Mr    H    \    Hi->*.n«tt€-.  fi»  II  tT»i»  .ml  n.mliti  iriMt  t ..  an«!  Mr   P   II    Pcvk.  mr%*rtigrf 

at   hr.iiln'j.irtif.   luvf   lufti   .ipfjiittitol   t«*ru|».»r.inK    t-i   \)\r   Knt<>moI<i|^u*«l   Hram*^i. 
(*ana<!iati  I  N*|Mrttn«iit  of  .X/nvilttirt- 

Ih-  \V  I)wi>»ht  PuTu-.  MatuiK^i^  Ihri-itirf  Hi<  il<  >^n«  .tl  I  )»T»artTnrt.  Thr  Minm! 
Mrtal  .ml  H\  Pr-hn!-.  (*-».  firTn-rK  .f  Drnvi-r.  ( '-•l»r.4<l'».  Ju .  m  ivr*!  hi%  hr*  I 
qtiortir     t  .  Wi^n  »iii  H-.n)  Ini^.  Nifi  \f.it  -  ►.  (\lif  irru.i 

Mi  '  »!j\ir  I  Srupp  m  i  *uir>:r  ••(  thr  V  S  IVa<h  Ux^sl  \^>»  r.4t -rv  at  P'*t  Vallr\  . 
Of*»i|i;»*».  M***"*  •*  I»***'t  "{  \'.\\\  in  Ihr  SiulhtTTi  I*inr  an-l  iMnrljur-^l  (>rach  Mx:ti<m  r^i 
N<irth  i.if'  Utui  i!i  t'^ »!»!»•  \t I' -n  with  mrnilu   t^ititi'*!  w. irk. 

An'T  iifiK'  t«»  .^i%rmr,  In-Iuma  I'mvttMtv  h.» .  t-infi-rrol  thr  •IfifTcc  of  |>tH-t<ir  *4 
Lams  ijj^.ii  W  S  HUi«.hl«\ .  f-ftniTly  Stair  <M>»l"K'»vt  '4  lii<luna  and  authfV  of  ''Tbe 
C«>ln»I»t«Ta  f*i  Iii'liaria"  au\  ih.r  "(  H'IJk 'plrTa  *A  Indiana.** 

Mr  I  i  Mi.»»..|i..f  t'  .  lUlla  Trta^i  UUrt-at  .r\  ..f  thr  Hurrai  •(  Knt««n<4(^.  i 
In  Nrik  Y«tW  Mat* ,  ikhiTr  a  vff»»-w  ••{  ^x|>«Tlfnn^t^  ut  in  in^*  »»>ni|'n  tol  in  the  cnnir«> 

of  <»t    i»afl>»«    all.-  ?■>:   •!.»:r\    •  .ittlt 
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Current  Notes 

Dr.  A.  E.  Cameron  who  resigned  from  the  Entomological  Branch,  Canadian 
Department  of  Agriculture,  in  October  1920,  has  been  re-appointed  as  temporary 
entomologist  for  the  present  season,  and  will  have  charge  of  a  laboratory  at  Saskatoon, 
Saskatchewan. 

An  important  meeting  of  official  entomologists  of  the  Federal  and  Western  pro- 
vincial Governments,  Dominion  of  Canada,  was  held  at  Regina,  April  12.  Mr. 
Norman  Criddle  cf  Treesbank  was  elected  chariman.  Representatives  were  present 
from  Minnesota,  Montana  and  North  Dakota. 

Prof.  Z.  P.  Metcalf  of  the  North  Carolina  State  College  and  Experiment  Station, 
was  the  retiring  president  cf  the  North  Carolina  Academy  of  Science  and  gave  "The 
Age  of  Insects"  as  his  presidential  address  at  the  recent  annual  meeting. 

Mr.  L.  S.  McLaine,  Chief  of  the  Division  of  Foreign  Pests  Suppression,  Entomologi- 
cal Branch,  Canadian  Department  of  Agriculture,  sailed  from  Montreal  on  May  6,  to 
visit  England,  France,  Holland  and  Belgium.  While  there  he  will  visit  the  larger 
nurseries  and  confer  with  the  respective  government  officials  regarding  nursery 
inspection  work. 

According  to  Science,  George  M.  Wheeler  Ph.D.  (1921)  Bussey  Institution,  has 
been  appointed  instructor  in  Entomology,  and  William  E.  Greenleaf,  instructor 
in  Zoology,  in  the  Zoology  department,  Syracuse  University. 

Mr.  C.  H.  Brannon,  a  graduate  of  the  Mississippi  Agricultural  and  Mechanical 
College  has  been  appointed  field  assistant  in  the  U.  S.  Bureau  of  Entomology  for 
duty  at  Fort  Valley,  Georgia,  in  connection  with  curculio  work. 

Resignations  from  the  U.  S.  Bureau  of  Entomology,  recently  announced,  are  as 
follows:-  C.  K.  Fisher,  Wichita,  Kans,  to  enter  the  States  Relations  Service  in  Vir- 
ginia; R.  H.  Van  Zwaluwenburg,  Hagerstown,  Md.,  to  enter  commercial  Entomology 
in  Mexico. 

Mr.  John  B.  Gill  of  the  U.  S.  Bureau  of  Entomology  has  returned  to  his  permanent 
station  at  Brown  wood,  Texas,  after  spending  five  months  at  the  U.  S.  Peach  Insect 
Laboratory,  Fort  Valle\',  Ga.,  assisting  with  extensive  dusting  and  spraying  ex- 
periments. 

According  to  Science,  Professor  G.  F.  Ferris  of  Leland  Stanford  University, 
California,  is  spending  the  summer  collecting  and  studying  scale  insects  in  Texas,  in 
co-operation  with  the  Division  of  Entomology  of  the  Texas  Agricultural  Experiment 
Station. 

Mr.  Burl  A.  Slocum  has  been  appointed  Bee  Specialist  in  the  State  of  Washington. 
His  time  will  be  equally  divided  between  the  Division  of  Apiculture  under  Dr.  A.  L. 
Melander,  and  the  Extension  Service  under  Dr.  S.  B.  Nelson.  Mr.  Slocum  is  a 
graduate  of  the  University  of  Wisconsin  in  the  Beekeeping  course. 
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Pmfesitfir  S.  A.  Porticis.  University  of  lUinoU,  and  Profettor  Herbert  Oiboni«  Ohio 
Statr  I'nivcTsity.  attcn<lrfl  m  crnifiTmce  tnx  ams«Tv«tion  of  raouroet  of  mtcriar 
watiTs.  at  Fain»(»tt.  Iowa,  June  H~10.  This  conference  was  called  by  the  SSecrrtary 
of  CiimnuTCf;  l^jfvssor  PorUii  was  chairman  and  IVofesaor  Clsbom  was  one  of  tbr 
vioe-chatfmcn. 

I)r.  L.  ().  Howanl  acte<l  as  tfiast-masUT  and  Dr.  E.  D.  Ball,  was  one  of  the  speakcf « 
at  a  farewell  dinncT  at  the  (Vismcis  Club,  Washingt<m,  June  17,  fiven  by  the  bureau 
chiefs  tr>  J)r.  Carl  L.  AlshcTg.  who  has  resii^ieil  as  Cliief  of  the  Bureau  of  Chemistry 
to  lieomie  one  of  thriH*  dinx-tors  of  the  PcwmI  Research  Institute,  cstabbshcvl  at 
Stanford  L'nivtTsity,  l»y  the  Carnegie  Corpnratirm. 

Acoonhn^  t^i  the  Entomologists  Afonikiy  AfafonV,  the  following  Bnfftish  Eo- 
tonvilo^istN  luve  died  during  the  past  year: — I)r.  Herbert  Henr>'  Corbett, of  Dbnoastcr. 
Januar>'  \  \\r2\ ,  in  his  GTuh  yvar :  John  William  Carter,  of  Bradford,  December  15,  IfQD 
agnl  fS7  and  John  Claike  Hawkshaw,  of  IloUycomtie.  Pefamary  12,  1921,  ta  his 
MHh  year:  All  witc  interested  in  the  Microkfnf|o|}tera  and  in  other  orders  of  inarcts 

I>r.  R.  W.  I^by  has  returned  to  his  fiosition  as  Assistant  Entomolnfut  in  in- 
vestigotiitn*  for  the  North  (^an»lina  I>q>artment  <»f  Agriculture  and  Bspcnmcnt 
Stati«in  aft«-r  sfM-nding  thr  fall  ami  winter  mtrnths  as  a  grailimtr  student  in  Entnmalog>' 
at  C«»m«-ll  Cniverkity.  The  Degree  <»f  I)<»ct«ir  <  f  Philosophy  was  conferrw!  upon  Mr 
I«cil>>'  by  Cornell  at  its  ret-ent  ominiencement.  Dr.  I-eil>>**»  thesis  subject  mmiiied 
insect  Piilyemlc>'<iny. 


The  Kxpehment  Stati«m  Ret'onl  annotmres  that  a  new  scholarship  in  Enl« 
has  l^-m  awanln!  by  the  Hnttsh  Mini>tr\-  of  Agriculttu'eand  Pisherie*.  «m  i 
duti«in  ••(  thr  A«!vw.rv  C*«fnnutt«f  «>n  Agriitilttiral  Scuikv  H*ith  thr  o»n«iirrencr '<  the 
I)«'vr|..pfnrtji  C«ifntiiivM<'ti  Tbis  sA-ln'tif-hip  ts  f«ir 'JM)  (KiumU,  ftir  a  trrni  of  twii  years, 
an'l  IS  av.uUMr  f.ir  studv  at  instittitinn-.  nlhiT  in  Kni;Und  «*  at iroud.  subject  to  the 
a|i|irovaI  (if  the  Ministry. 

T}\v  h«»n«"rarv  di-vrrr  of  I>(Kt'>r  «■{  Smntr  wa-.  t'>nfiTml  upun  C  L  Marlatt 
Avrt-itit  CI. Iff  t'i  thr  F(><l(ial  Hi ir rail  •-(  ICnt"in-  l>^\,  an«l  (luitrnian  t if  the  Pnleral 
Ifiift:*  lilt:  r.il  l^ard.  b\  tlir  Kaii'^r-  State  A^DMtltiirat  (*<>llrgi*  at  the  tVith  annual 
o-n  nnti«rr!:«iii,  ]\.u\r  'Jii'l.  in  ri^'«i;int}->ii  ••(  hi.  (*>ntntiiittMn>  i**  «Kir  kn«»w|e«lgr  *4 
ix\sn*.\  and  Ins  cflficicTit  "jtvuit.  in  initiating' t};r|>ilinc^  and  dimling  tlir  wtek  «4  the 
Fnlrial  ll-'fti. -Itnral  Ui<iT'\ 

Thr  n«-»  ap:» -ilt'sral  UiildinK'  «'f  thr  Ontari*  A^'ruiilttiral  <*i»lle|fr  wa%  ftcntalK 
*i\ttj\in\  i!\irju,;  •'•  .ii'.!tM.tI  t>'n\«nti'in  •>(  thr  <Hitan*»  H«^*ki^irr^  AvM^-iatum  It 
14  a  tw>.  •t"r\  *  ■.::!■  !iri>:  •  f  tapi-sir>  brirk  at ■  tut  lk'»  X  -17  fn-t  in  M/r.  an«l  o»st  aUnil 
ffUl.  IHHIIMI  Tf.«  I'>>Kfr  r*-*-r  iantains  ntbtc-s,  a  r«-a>!in|*  pH<n  an<l  a  nucnni^i|«iral 
Ul«•r.l^**■  .ifi'l  tht  -^i"!:!  tl'xt  lus  a  Itxturt  r>Mirn  s4-attni;2>'4)|M*rv»fu  Thr  Isurmrnl 
o»ntain-  .»  h-.!ii\  at:  !  »a\  r-  «  fn.  an«!  lire  cvIUir  with  njirt-ial  ilrxur*  fic  vrntiUtnei 
and  hf  a»  .Tit"  1 

Act'T.lir^:  *..  ^firnir  T'.r  ^. .\ iftinttTit  « if  Pafiaiiui  K\>  purclu'vi^i  a  Ivtmtr  1 4iftt 'i 
thr  lair  « '.«-t.ffa;  \\'!!haTr  i'  <  '*«f|:.iN.  »hn  h  will  U-  plait>i!  at  thr  nitramr  ♦if  thr  5aAtt» 
T«'n'-»i    Il'-»pital    al    I'atiaiUa        Th»     vtirtial   «•(    thr    Anii-ruall    Mf^lli»l   A^xialSirtl 
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states  that  President  Porras  of  Panama,  in  writing  to  the  English  sculptor  in  charge 
of  the  work,  P.  Byrant  Baker,  has  stated,  "We  appreciate  verv'  deeply  the  sanitary 
work  accomplished  by  Dr.  Gorgas  in  Panama  and  feel  this  is  one  of  the  most  ap- 
propriate ways  of  showing  our  gratitude.** 

Appointments  to  the  Bureau  of  Entomology  have  been  announced  as  follows. 
R.  W.  Allen,  Mexican  bean  beetle,  Birmingham,  Ala:  E.  S.  Roberts,  Kingsville: 
Texas:  William  D.  Mecum,  Madison,  Wis.  G.  Fletcher,  Baton  Rouge,  La: 
J.  D.  Waugh,  F.  I.  Jeffrey,  E.  G.  Small,  G.  B.  Warren.  H.  L.  Weatherby,  district  in- 
spectors, Mexican  bean  beetle:  C.  H.  Batchelder,  Presque  Isle,  Me:  A.  D. 
Shaftesbury  and  J.  B.  Moorman  of  Johns  Hopkins  University,  experiments  in  ap- 
iculture: John  Ftuart  Pinckney,  Qemson  College,  S.  C,  to  Wichita,  Kans.,  D.  M. 
Dowell,  Jr.,  M.  P.  Foshee,  R.  H.  Turner,  W.  P.  Wliitlock,  Mexican  bean  beetle  con- 
trol: P.  M.  Hull,  Kingsville,  Texas,  J.  W.  McGlamery,  Florida,  sweet  potato  weevil 
work;  J.  I.  Hambleton,  apricultiu-e,  Washington,  D.  C:  H.  F.  Wickam,  Iowa, 
temporary,  to  visit  Mexico  to  procure  natural  enemies  of  the  Mexican  bean  beetle. 

(Additional  Appointments  U.  S.  Bureau  of  Entomology).  B.  G.  Sitton,  Ala. 
State  Plant  Board,  temporarily  to  Federal  Horticultural  Board  to  organize  the 
co-operation  of  railroad  and  common  carriers  in  Alabama  with  respect  to  the  en- 
forcement of  Federal  Quarantine  No.  50;  Fred  P.  Bickley,  T.  F.  Catchings,  F.  R. 
White,  L.  W.  Brannon,  M.  H.  Atwood,  O.  Z.  Smith,  H.  B.  Lancaster,  District 
Inspectors;  James  R.  Douglass,  Qemson  College,  research  work  on  Mexican  bean 
beetle  in  Alabama;  W.  A.  Thomas  to  investigate  truck  crop  insects  in  the  vicinity  of 
Chadboum,  N.  C;  Melville  Kearney.  John  W.  Couch,  Richard  H.  Flake,  Adolph 
Thomas,  boll  weevil  force,  Tallulah,  La« 

There  was  held  at  Geneva,  N.  Y.  on  August  4,  a  conference  of  phytopathologists 
and  entomologists  of  the  north-eastern  apple  growing  section,  who  are  especially 
interested  in  dusting  for  the  control  of  injurious  insects  and  plant  diseases.  The  chief 
feature  of  the  program  was  the  examination  of  dusting  and  spraying  experiments  for 
the  control  of  the  more  common  pests  that  attack  cabbage,  ptotato,  currant  and  apple. 
The  experiments  were  projected  through  the  agency  of  the  Crop  Protection  Institute. 
FoDowing  the  inspection  of  the  dusting  experiments  at  North  Rose,  the  representatives 
from  different  states  reported  the  principal  results  of  their  efforts  to  date,  after  which 
Mr.  C.  H.  Popenoe  of  the  U.  S.  Bureau  of  Entomology  gave  an  interesting  account 
of  his  recent  exi>eriences  with  the  Mexican  Bean  Beetle.  The  following  were  present: 
A.  C.  Baker,  C.  H.  Popenoe,  Washington,  D.  C;  Anthony  Berg,  Morgantown,  W.Va, 
T.  L.  Guyton,  Harrisburg,  Pa.;  R.  C.  Walton,  H.  W.  Thurston,  H.  E.  Hodgkiss. 
State  CoDcge,  Pa.,  Robert  Matheson,  M.  D.  Leonard,  Ithaca,  N.  Y.,  E.  M.  Stoddard, 
New  Haven,  Conn.;  P.  J.  Parrott,  Hugh  Glasgow,  G.  F.  Macleod  and  W.  O.  Gloyer, 
Geneva,  N.  Y.  The  Grassdli  Chemical  Company,  The  Tobacco  By-Products  & 
Chemical  Corporation.  Louisville,  Ky.,  The  Niagara  Sprayer  Company,  and  the 
Friend  Manufacturing  Company,  also  sent  repiesentatives. 

The  Eighth  Annual  Convention  of  the  New  Jersey  Mosquito  Extermination 
Association  met  at  Atlantic  City  April  28  to  30. 
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About  75  deleKmtrs  wm  in  stUtKUnce  st  the  meeting.  PnicttaUty  aH  of  Che  Mh 
manh  in  Bergen,  Hudson,  Essex,  Union  and  Monmouth  counties  has  bcca  fhainad 
Considerable  drainage  remains  to  («  done  in  Middlesex,  Ocean,  Atlantic  and  Cape  May. 
Burlington,  Camden,  Salem  and  Cumlxrland  counties. 

I)r.  J.  (f.  Lipman,  Director  of  the  Experiment  Station,  urged  the  organsaatina  ai 
mosquito  extermination  commissicms  in  these  and  other  counties  not  active  in 
mosquito  control. 

At  the  present  rate  of  pnigress,  I)r.  Th<imas  J.  Headlee,  secretary  of  the  assooataon 
declares  it  will  require  15  yearx  to  cximplete  the  drainage  of  all  the  lalt  marshes.  B>' 
raising  mifficient  funds  to  tmdrrtake  the  work  on  a  large  scale,  however,  it  is  esti- 
mated that  the  work  can  lie  completed  in  three  years.  It  is  believed  that  a  state  ap- 
profiriatif  >n  of  92rd\Oni}  a  year  for  3  years,  or  a  total  of  $750,000  would  he  sufficient  to 
finish  the  job.  Thin  may  seem  like  a  large  amotmt  of  mone\*  but  u  is  beltevad  that  it 
woukl  t>r  one  of  the  tiest  investments  the  state  amkl  make.  Dr.  Headlee  esttmates 
that  an  increaM*  in  the  vaUmti^m  of  taxable  imvperties  of  STiOO.OOO.OOO  within  a  perind  of 
30  year?  wvnild  follow  the  eradimtion  of  the  moscfuito. 

The  offjcem  of  the  osNociation  elwte<l  for  the  ensuing  year  are:  President,  Charlss 
I-ee  Myt-n*.  Jer«->-  City:  Vict-IYe»i«Icni,  Wilfre<l  A.  Manchee,  Newark ;  Second  Vior- 
Presi«lent,  Joic{)h  (amp  Iherces:  SecTctar>',  Th<imas  J.  Headlee,  New  Prunswicfc; 
Assistant  Secretary.  Will'rr  Walder .  New  Brunswick,  and  Treasurer.  Lewis  W.  Jackson* 
Jerse>-  City;  Executive C*ommitter.  Robert  P.  Englc.  Beach  Haven;  Walter R.  Hudson. 
Patersf'n;  Andrew  J.  Rider,  Hammiint«m;  Ralph  Hunt.  East  Orange; Rcid  HoweA. 
Ruthrrfonl;  VV.  11.  Randolph.  Rahway.  and  William  Edgar  Damall.   Atkntic  City 

KvioHol  iM.IMs    ii>     .NoKTMl'.  ^MkKN     I'NirKh    .StaII"»    AM»    CwAUA 

The  'uriinur  fiu-<tin>j  ^a>  hrM  at  H-ist^in  t»n  Jtilv  IShh  an<!  'Jl-t  The  fir*t  •!«% 
was  K'»\«ii  "St-f  tM 

<  1 1  T):r  in>|Mt'ti'n  •>(  the  UirKr  c\ani(le  furniKati<»n  plant  «>f  the  Vacuum  (.\impany  of 
S»rr<rvillf.  .\!.i*-  .  \u  t'n  Mitjr-^-  ••(  \%!.!ih  ih«-  pr«H-rN\  •>{  (uiiitgating  o»ttiHi  wat 
illii'.tratf'*] 

t'J     TKr  I  «an:nMt)<  n  of  tl;i  nsnlts^  f  thr  ^nrk  uiji!  i.f  ttir  i«>ntr'>l  <>f  the  vitmmi'th 

'A      V * .twit'.nXV'U  t  i  \hr  w«irk  (  f  \hv  Kiir«»j»r:in  lyny  N*rT  «»o  mrrt  aim  |inmanl\ 

'1  \''.  j!  !  !*•  ^:j  \  !!>  th  I'aiasttr  lal-'fat«'f\  wI;«ti'  thr  pr<<ru  t.f  rearing 
nat'.r.i!  ti.iTTjt     f-ull  \m    -i-n  r.  .\i\  \  !i.itj\   •■(  t'.i    <  •|NTati'ins  nU^^f  vol 

T*  •   i-.«r;{T.^-  U.4.    pt!  a?  n.i--   P<  int.  \la-  .ii*-.i-4«?.  .i!i.|  aft«t  itiimer  a  reg^tlar 

pf' Vr.ii!:    w.»-.   taki  Tl   M| 

H«l  i«  !■«  rt,:;I.ir  jr-'urani  <  h.iir'ii.in  Hntt  »n  introlutiil  ihv  .\^autant  S<^CTrtar> 
..f  A/n. -.Ir-r.  .  \>r  I!  I)  lia!l.  wh-.  ha!  r.  tmitU  U'.tJ  tna-lr  H\i.l|rrt  I  >rt»*-er  of  thr 
I  ^  I  Vi *..?•••  .♦.!  f  .\j:t!.  ilt'tr.  lit  .i-ki-l  Dt  Hall  to  >ji\r  to  thr  memtwn 
|#ft-ff.t  ■»■;  .1  •!  .  -  ,i^M-  a  *,i  !\  .'i^'-.l  t:tfii|;  I  >r  Hall  s;il«l  ariKmg  nthcf  thinigs. 
"T^a*  !V«  r  N  I  >i-{Mr!?i:r?it  •  .f  .\fc;ru  ult 'Iff  |ir-'i»isi-N  lliat  it%  ncu-ntilic  men  shall  \w 
rT.»t.i:f . I  >■♦.!•..  ?,»ki  Iiavt     f  .i*. •*•*•.«  i-  (..f  ^'ra-lnati-  i^iuf'-*-.  .  (  mu  h  a  i^uraiirr  as  will** 
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accepted  for  credit  in  the  Universities.  Dr.  Ball  pointed  out  that  the  work  of  General 
Dawes  was  not  likely  in  any  way  to  interfere  with  the  progress  of  the  Department 
but  rather  would  tend  to  make  it  a  stronger  and  a  better  Department  of  Agriculture. 

Chairman  Britton  then  requested  Mr.  Biu-gess  to  make  an  announcement,  and  Mr. 
Burgess  reported  that  the  stun  of  $300.0Q  was  now  ready  for  distribution  among 
the  members  who  had  loaned  $25.00  each.  The  distribution  of  the  stun  was  efTect^ 
ed  by  tot. 

The  Chairman  then  called  on  Mr.  Biu-gess  to  present  "The  Present  Status  of  the 
Gipsy  and  Brown  Tail  Moths".  Mr.  Burgess  reviewed  the  conditions  in  New  Jersey, 
Pennsylvania,  New  York  and  New  England.  He  said  in  part  that  there  was  no 
stripping  in  the  New  Jersey  area  and  that  caterpillars  were  extremely  scarce  as  the 
end  of  the  season  approached.  The  same  condition  obtained  in  the  Pennsylvania 
and  New  York  infested  areas.  There  was  more  stripping  in  the  New  England  area 
than  formerly.  This  condition  he  believed  to  be  due  to  the  absence  of  natural  enemies. 
Parasites  that  did  most  of  the  work  belong  to  the  species  that  develop  late.  He 
pointed  out  that  the  brown  tail  moth  had  decreased  from  an  area  of  35,000  square 
miles  to  20,000  square  miles.  This  year  the  insect  seemed  to  have  greatly  increased. 
There  was  a  less  marked  increase  in  1920.  This  year  there  have  been  some  heavy 
flights  at  Portsmouth  and  Dover,  N.  H. 

Mr.  C.  H.  Hadley  requesetd  information  on  the  actual  damage  done  by  defoliation 
particularly  of  deciduous  trees.  Mr.  Burgess  replied  that  much  data  had  been 
collected  relative  to  this  situation  but  had  not  as  yet  been  summarized  He  said 
that  three  strippings  in  consecutive  years  usually  kills  ordinary  deciduous  trees. 

Mr.  Crosby  wanted  to  know  the  cause  of  increase  of  the  brown  tail  moth.  Mr. 
Burgess  said  the  increase  was  due  he  thought  to  n^lect  of  measures  of  control  and  to 
a  less  effective  low  temperature. 

The  Chairman  then  called  for  Mr.  Caffrey's  paper  on  recent  developments  in  the 
life  history  of  the  European  com  borer.  Mr.  Caffrey  indicated  that  existence  of  two 
broods  in  New  England  and  only  one  outside  might  be  due  to  different  strains  of  the 
insect.  He  showed  that  adults  do  not  distribute  ordinarily  on  winds  of  any  character. 
Local  work  against  the  insect  in  many  cases  seems  to  be  quite  effective.  Water  drift 
of  infested  material  seems  to  be  largely  responsible  for  local  increases  in  area.  Larvae 
can  stand  total  submergence  in  fresh  or  salt  water  for  36  days.  The  insect  has 
proven  much  more  resistent  when  dormant.  Extremely  early  planted  sweet  com  is 
badly  infested.  The  next  planting  normally  escapes  and  late  plantings  of  early 
varieties  are  usually  badly  infested.  Late  varieties  are  badly  injured.  A  large 
percentage  of  the  borers  are  destroyed  by  plowing  under.  Removal  and  burning 
of  infested  material  is  still  more  effective.  Spring  plowing  has  proven  useless.  Egg 
parasites  are  effective  on  occasion.  Introduced  parasites  have  been  distributed  but 
there  are  no  results  as  yet. 

The  Chairman  then  called  on  Mr.  Worthley  to  present  his  discussion  on  "Field 
Methods  of  Controlling  the  European  Com  Borer".  Mr.  Worthley  said  that  field 
control  on  a  large  scale  had  not  yet  had  a  test  because  funds  had  not  been  sufficiently 
continuous.     He  believed  that  a  large  and  complete  test  covering  a  period  of  years 
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Aoald  be  made.    An  wet  of  5  Kiuare  mitei  wm  treated  in  New  Ycrk,  bat  the  dite 
from  that  work  was  not  yet  avaibiY>le.    Quarantine  leenis  to  have  gyvcn 
results.     The  restrictinnie  pnifmseil  in   the  quanuitine  have  proven 


Chairman  Britton  then  called  on  Mr.  Burjccss  to  five  an  account  of  the  mtm 
moth.  Mr.  Burgess  sUted  that  the  ippsy  moth  parasites  are  alao  altaddnf  the 
Mtin  moth.  This  moth  is  not  considered  a  serious  pest  in  Europe.  Bflort  is  bdag 
made  to  pro'ent  the  insect  rsca|nni;  fnim  its  fircsent  area  of  distribution. 

The  Committee  on  Nominati<ms  appointed  at  the  befinninf  of  the  wmmm» 
recommended  Thomas  J.  IIeaillc«\  as  Chairman  and  S.  S.  ChMsman  as  Seorrtary. 
These  officers  were  elected  and  instructerl  to  call  the  next  summer  meeting  at  the  pbet 
and  time  deckled  upon  by  them. 

The  next  day  was  given  over  to  an  examination  of  the  large  scale  i 
^  Xipsy  nioth.    Stripped  areas  which  were  refoliating  were  examined, 
trees  that  had  died  under  succvMuve  drfoliatinn  were  seen  and  the  opcfBtioo  d  a 
Ivge  gipsy  moth  s|>raycr  was  demnnatrated. 

The  following  men  attrmleil  the  meetings: 
Edward  Anderson.  J.  T.  Ashwurth.  E.  1).  Hall,  (;f«vge  Barber,  W.  E.  BiitMi 
K  K.  RuffingtiA.  A.  V.  Burgess.  II.  N.  Butkr.  I).  J.  CalTcry,  W.  P.  CbMi.  D.  C. 
Craig.  C.  R  Cn«l>>'.  S.  S.  Crti^man.  S.  M.  Dohanian.  W.  O.  Ellis.  R.  C.  Om, 
E.  P.  Pelt.  E.  L.  Piuhcsiry.  II.  L.  Pr.»t.  P.  Carman.  P.  W.(.arvcr.M.Giq»till.C.H. 
Hadley.  J.  E  llallmiok.  T.  J.  IIrii«llrf.  B.  E.  H<iilgwn.  J.  L.  HorrfaO.  D.  J. 
D.  W.  Jones.  P.  V.  Ixani>d.  M.  I).  I^*nard.  C.  N.  Uwis.  P.  R.  Lowry.  H.  U. ! 
dwstcr.  II.  L.  Ml  lnt>Te.  C.  A.  .MclMac.  1).  (*..  Memphing.  Jamea  Moby.  H.  Mar- 
son.  P.  J.  Mrwlirr.  \V.  C.  ()*Kanr.  II.  L  Parker.  P.  J.  Pamitt,  Alvah  PHcrm.SMl 
PhiUi|».  H  A  iNctrr.  T.  K  Ruluir.Um.  I)  M.  R.>kit<».  P.  \V  R(«se.  L  M  Scntt. 
J.  V  SluJfnrr.  Ir  .  M  T.  ShiTMum,  i;t-..TKT  Smith.  i\.  A  Sinith,  R.  I.  Smith.  M.  T. 
Smulvan.  J  N  SutunnTs.  C  L  T-wUt.  R  A  Wktry.  F  Vid.lUr,  B  II.  Wakkn. 
R    \V    Walum.  R    W    W.-^Hn-U-r.  I    11    W.-rihlrv.  M    V   Zaw* 

Th«iiiah  I   IIkaulki.    Sfiwiary 
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Proceedings  of  the  Sixth  Annual  Meeting  of  the  Padfic 

Slope  Branch  of  the  American  Association 

of  Economic  Entomologists 

The  sixth  annual  meeting  of  the  Pacific  Slope  Branch  of  the  American 
Association  of  Economic  Entomologists  was  held  in  Room  212,  Agiv 
cultural  Hall.  California  University.  Berkeley,  California.  August  4-5, 
1921. 

The  first  meeting  was  called  to  order  at  9 :00  a.  m.  August  4,  by  Chair- 
man E.  O.  Essig.  A  brief  business  session  was  held  at  the  opening  of  the 
session,  followed  by  the  presentation  of  papers;  the  session  closing  the 
afternoon  of  the  fifth  with  the  election  of  officers  and  other  unfinished 
business. 

The  attendance  was  the  largest  and  probably  the  most  representative 
of  any  of  our  sessions.  The  symposiimi  idea  as  attempted  in  the  program 
met  with  enthusiastic  approval;  the  discussions  were  general  and  lively; 
the  provisions  ntiade  by  the  local  entomologists  for  the  convenience  and 
entertainment  of  the  association  most  pleasing;  and  the  meeting  in  every 
way  a  decided  success. 

PARTI.    BUSINESS  SESSION 

The  business  meeting  was  called  to  order  by  Chairman  E.  O.  Essig 
at  9:00  a.m.,  August  4.  1920.  Unfortunately  no  complete  roster  of 
attendance  is  available.     The  following  were  present: 

Harry  S.  Smith,  Sacramento,  California.  R.  D.  Hartman,  Los  Gatos,  California. 

S.  B.  Doten,  Reno,  Nevada.  B.  B.  Fulton.  Corvallis.  Oregon. 

F.  B.  Headley,  Fallen,  Nevada.  A.  J.  Basinger,  Berkeley.  California. 

Geo.  A.  Coleman,  Berkeley,  California.  H.  E.  Burke.  Palo  Alto,  California. 
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Edm-in  C.  Van  J)>'kf.  Bcrkc!e\-,  Cali- 

fnrnia. 
A.  \V.  Nf<irrill,  Los  Angelas,  California. 
A.  L.  I-<iVftt.  Oir\'ani»,  OrvRon. 
E.  ( ).  EssiK.  Bcrkck7.  California. 
Geo.  P.  VVfUIon.  Ontario,  Califnmia. 
Donakl  I).  I'mny.  Watstrnvillc.  Cali- 

ffimia. 

D.  B.  Mackir,  Sacrammt^),  California. 
T.  J).  Crl whns.  Sacranu-nt'i, Calif<imia. 
Stank*>*  .^.  Frwlwirn,  Btrkrley.  (^alif<ir- 

nia. 
Cecil  W.  Cn-rl.  Rcn<»,  N>%ai!a. 
R.  W.  I>(ianr,  Stanfcml  University. 
V.  Kf .  TanntT,  Stanfiinl  University. 

E.  A.  SchwinK.  SalinaK,  Calif* imia. 
W.  (f.  Hartung,  Salinas,  Ca]if«imia. 
P.  H.  I^tlinffi,  C\4^'allis,  i  >ri'K'>n- 
A.  (>.  I^rvim,  Alhamljra,  (  alifurnia 
E:R.  lM»ni;.  Dans,  California. 


J.  \V.  liunKate,  Chmry,  \Va.shin£t/in 
VV.  Dwight  Pierce,  San  Matm,  Calif'ir- 

nia. 
VV.  VV.  Thomas,  Berkelr>',  California. 
\V.  B.  Hemis,  Berkeley.  Califimia 
A.  C).  I>nhllierx,San  Francisoi,  Calif ur- 

nia. 
Ruy  E.  Camptiell,  Alhamlira.  Califivnia. 
VVm.  B.  TumtT.Sarranimti>,Califr'mia 
n.  J.  Qiiaylf.  RivcTMile,  Calif* cnia 
Eulunks  CarNm-r,  RivtTKi4le.(*;Uif)rma. 
C.  F.  Stahl.  Rivtrside,  (*alif< cilia 
J.  r.  Mai  tin.  Berkeley.  Calif'Cnia 
J.  M.  MiIUt,  N.cth  F.ck.  Califfcnia. 
Hiiir>-  H.  St^-erin,  Bcrkrley.  Calif««Tiia. 
K.  P.  Van  Ihiiee,  San  Frantn«4>i,  Cah- 

fiirnia. 
R.  E.  Smith,  BiTki-lr>-,  (*alificnia. 
R    Rudolph.  Mt   View,  (^alif'Cnia. 


The  following  conuiiittcfs  wcti'  nnnuti  hy  the  chair 
N(«niniainjr    H.  S.  Sir.ith.  Chnirmnn.  A    W.  Mcwrill,  S.  B.  Dutcn. 
M«t)ibrrs)iii»   R.  \V.  I)<w4iu-  one  year.  Cliaimian.  I'  J   Nrwo^nur.  tuo 
>X'ars.  IMwin  (*.  Van  Dykr.  ihrtt-  years 
AiMhtiii^f    Stanley  S    Fntl»orn 
Tlu-  rr]'ort  <»f  tJu-  M-en  tar\-treasiinr  \\as  th«n  i  res«-nlitl 

ki  i*<»n  oh  "JHi:  Si  «  Ki  i\u\    Iki  .\s»  hkk 
FiVAM  i.%i   mati  \ii  m 


ltd 

FrI  rv  .If.    I       « »n  hari.i 


r.M  tM) 


Marc*         IS     I'ai.l  .\!MLin..n  r.^  tM  Amr    .\     i.    A.iv    ^4t  ".UJ 

At!K  I       M.irvj  •,  f-'f  rv.iiltni:  j'ri»^T;ii!.«.  •  i  n»rk«l»\   'i-.ntin^:  •<» 

Ai:|:  J       TiltK'faii!  !••  I'rtst.lriit  H»     ir-rr-i'v  1  lUi 


I  7 . rf.     $J4  m 


At:K 


.XfTK.imi  ♦.!»  ham! 

Rtft.f..l  fri.rr.  An  «-r   Avmj    I  it-n    It!    1  K:i 


Mtrtttttt:  >€-*M«*ii  .liu:n*/  >.  V  «"'    \    M 

<  ]  atiira::  I',  it  l!ssii;  I  jun  in  ri<tM|<t  «•!  a  < '<'nunuineati4*n  !r««ii 
iVt^Mliit  l'«aii«'l  iJif  jiarei.t  asvnali«n  ulmli  I  will  lake  the  liUttv 
to  Trad 
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Manhattan,  Kans.  Aug.  4,  1921. 
E.  O.  Essig: 

University  of  Calif. 

Berkeley  Calif. 
As  President  of  the  American  Association  of  Economic  Entomologists  I  am  pleased 
to  extend  congratulations  and  greetings  to  the  Pacific  Slope  branch  of  the  Association 
upon  the  occasion  of  its  sixth  annual  meeting.  Your  splendid  meetings  in  the  past 
and  the  program  you  have  arranged  for  at  this  meeting  speak  well  for  the  enthusi- 
asm, energy  and  enterprise  of  its  members.  I  am  sure  the  entire  membership  of  the 
American  Association  of  Entomologists  wishes  the  members  of  the  Pacific  Slope  a 
most  pleasant  and  profitable  meeting.     Very  sincerely  yours, 

(signed)  ^Geo.  A.  Dean,  President 

Afternoon  Sessimi  August  5 

At  the  close  of  the  formal  presentation  of  papers  the  closing  business 
meeting  was  held.     The  nominating  committee  reported  as  follows: 
Report  of  Nominating  Committee 

The  following  were  nominated  for  office  during  the  ensuing  year: 

For  Chairman,  A.  L.  Lovett,  Corvallis,  Oregon. 

For  Secretary-Treasurer,  E.  O.  Essig,  Berkeley,  California. 

These  were  duly  elected. 

It  was  m.oved  and  carried  that  a  program  committee  be  appointed  by 
the  Chairman  to  act  with  the  chairman  and  secretary  ks  ex  bfficio 
in  the  preparation  of  next  year's  program. 

Following  a  discussion  of  some  points  regarding  nomenclature  of  our 
western  insect  fonr.s  it  was  moved  and  carried  that  the  Chairman  ap- 
point a  Nomenclature  Committee  to  pass  upon  matters  of  nomenclature 
for  our  western  forms  and  submit  recommendations  to  the  parent  nomen- 
clature committee. 

The  following  Committees  were  appointed : 

Editorial:  W.  B.  Herms.  Chairman,  H.  S.  Smith. 

Affiliation:  R.  W.  Doane,  Chairman,  E.  C.  VanDyke.  H.  E.  Burke. 

Program:  H.  J.  Quayle,  Chairman,  D.  B.  Maclde,  Ralph  H.  Smith. 

Nomenclature:  Edwin  C.  Van  Dyke.  Chairman,  L.  P.  Rockwood,  A.  L. 
Melander.  This  concluding  the  session  the  meeting  was  declared  ad- 
journed until  next  year. 

A.  L.  LovETT,  Secretary 'Treauret. 

PART  n.  PAPERS  AND  DISCUSSIONS 

Morning  Session  August  4,  10:00  a.m. 

Chairman  E.  O.  Essig:  We  will  now  proceed  to  the  presentation  of 

the  formal  program  of  papers.  The  first  is  a  s>Tnposium:  Nicotine  Dust 

Sprays  and  Mechanical  Devices  in  Insect  Control'. 

'Unfortunately  no  records  were  made  of  the  vcr>'  interesting  discussions  of  the  papers 
given  and  these  are,  therefore,  not  included. 
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DUST  mSBCnCIDBS  IN  CAUFORirU 

By  E.  O.  Essio,  Vnh,  of  Caiifomia,  Berkeiey,  CaUJ. 

Recent  develojiments  in  the  use  of  dust  insectindcs  in  Califcimia  are 
the  outgrou'th  of  some  investi^aticms  and  experiments  on  the  m-alnut 
aphis  (Chrofftapitis  juglandicola  Kalt.)  f>y  Prof.  R.  E.  Smith,  of  the  Div* 
ision  of  Plant  Patholojj\',  University  r»f  California.  Iiei^n  in  1914.  Pro- 
fessor  Smith  had  l)een  dotn^  (TinstderalOe  ex]R*rimental  siira>4n|;  of  wal- 
nuts for  tlie  contn>l  of  walnut  f>liKht  and  it  was  in  connection  with  this 
disease  that  aphis  control  was  also  undertaken.  The  dc^raliility  vl  a 
dust  which  could  U*  ({uickly  and  chea])ly  a)i))lied  was  afifianmt.  lircauac 
the  well-kno\\n  nicotine  and  soai^  sprays  wtTe  almost  pnihihttive  on 
account  of  tJie  K^eat  sizr  of  i\\v  trees.  The  first  definite  results  wcf« 
obtained  by  impn'^natinK  finely  pulverized  kaolin  with  "  Bladdraf  40"'. 
For  the  n^-alnut  aj)hts  a  dust  c<4rpr>sed  r>f  2^^  "Blackleaf  40'*  was  found 
to  t)e  thorouKhly  adec|uate. 

Orchard  tests  weresothon»UKhly  satisfaclor>-  during  the  \-ears  follow- 
ing I9lfi  that  a  vrreat  im]H.*tus  was  jjiven  to  thr  study  of  dusts  in  i 
with  the  results  that  rapid  advance*  is  In-inK  mark*  along  many  i 

The  devel(i|iment  of  the  srxalled  niccxlust  was  made  by  Pmir 
Smith  thnniK')'.  tin-  Califoniia  Walnut  C;n»wrrs  Spray  Manufacturing 
Comiwiny  wjiuii  niamifartiirt'd  tiu*  n>at(*n«il  in  tar^e  (|uantities  |»articv 
larly  for  manUrs  i»f  thr  (\'ilif(»nii«i  Walnut  (inwrrs  AsMiciation.litjt  did 
not  m-^rlix't  tf»  drvtlt»]»  a  ^rim  ral  tradt-  in  thr  instxtieiili*.  Thr  name 
nicodust  ori>:iiuill\-  j^ivtn  \h\  it'ixt\in-  l»y  I*p»f«ssor  Sniitli  has  lieeftnr  to 
jjenrnil  tiiat  it  \m11  pn»U'iM\  alwavs  U-  iis«*!  t»«  (l«si^'natr  any  «lr>'  mditr- 
rial  trralt^l  \\ilha!m«»tifU'  ixtract  and  is  S4»  uscdinrrost  wt-sttrn  articlr* 
dealing  ^^^\\\  sut  Ji  n^itt  rials 

So  ^:nal  has  Ui u  tlu-  mtrnst  in  tins  material  t}-.at  it  is  n«»^%  pnioftvl 
by  at  Irast  f«»iir  lar^;r  iiiMttuidi-  iramifact\inn  s  anil  the  munlM-r  i»  in* 
cTi-asiii^:  rapi*ll>  \*an"\is  cdinbinatvns  and  M'lxliins  of  niowlu^t  «ith 
sulfur,  i^ «  afM  iiu  1  ••ii.]-'unils.iiin^'icid«s.rtc  an-  alsii  aj  |i«*annf;  in  ni|iid 
siurtssii.n  until  tVi  •»ir}.an!ist  is  fatf*!  \Mtli  a  s«ri' »us  jinibltin  m  select- 
ing' tJ.t  nalK  rflu  tnit  aittl  Irss  oxjMiisivi  artjrlr  At  th**  pn"<«nt  timr 
III!  <  !.as  iT.uiua'.K  ripla<««!  kaolm.  bfta\is4'it  lilK-rati-s  tl.r  \c»latslc 
nui'tiiK  fi««n  r«a»!i!\  ami  tlitnf'irr  ^'ims  ^ntttr  ri'sult«i 

Man;.  i-\]h  rin  •  tits  wi-rt  am!  an  still  U  in^*  t  «>ndu(-trd  b\  t)ir  nuinufac* 
tun  rs  and  ^t*  irsr.Mlrtinr.iin  ti  i  i  rtuu  !u\  i»i  niciwlust  and  it^  varices 
n'U'linatpii.s  f«»r  «!it!i  n  I'.!  jiiMtt  ]Ksts  a'ld  ^ilant  clivasts.  Profrttor 
>niitl.  •l:d<fnsii!«  T.iMi  .il"ii,:  t)  is  lim  ].ar!:(-.:!.irh  mtiu*  o*ntn>l  of  a)»hids 
and  tl'.f  i*rM*n  t*  ri]is. 
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Mr.  R.  E.  Campbell,  Bureau  of  Entomolog>%  United  States  Depart- 
ment of  Agriculture  has  summed  up  a  long  series  of  experiments  on"  Nic- 
otine Sulphate  in  a  Dust  Carrier  Against  Truck  Crop  Insects*'  in  Circu- 
lar 154  United  States  Department  of  Agriculture  issued  February  21, 
1921. 

It  occurred  to  the  writer  that  this  material  might  prove  satisfactory-  as 
a  control  for  pear  thrips  and  two  seasons*  experimental  work  has  demon- 
strated this  conclusively  as  originally  stated  in  Circular  No.  223  of  the 
University  of  California,  Agricultural  Experiment  Station,  issued  in 
November  1920. 

During  the  past  season  there  has  been  a  large  accumulation  of  data 
obtained  chiefly  by  entomologists  relative  to  the  different  insects  which 
may  be  controlled  by  various  strengths  of  nicodust.  Among  those  re- 
ceiving the  most  attention  may  be  mentioned: 

Afhids — ^Various  aphids,  excepting  those  which  are  protected  by  a 
waxy  covering  like  woolly  apple  aphis  and  mealy  plimi  louse.  The 
writer  conducted  a  series  of  exi)eriments  on  most  of  the  common  garden 
q)ecies  and  found  that  practically  all  were  easily  killed  with  a  5%  or  6% 
"Blackleaf  40***  mixture.  Investigations  conducted  in  Sonoma  County 
on  the  purple  or  rosy  apple  aphis  {Aphis  malifoliae  Fitch)  were  very 
promising  and  good  control  was  obtained  on  the  infested  plots  where 
dusting  was  begun  as  the  leaf  buds  opened  and  continued  until  the  winged 
aphids  began  to  migrate  in  from  the  untreated  areas.  Experiments 
covering  a  period  of  two  years  in  the  melon  aphids  conducted  by  various 
fann  advisors  and  others  were  reported  successful  in  all  cases  where  a  6% 
dust  was  used. 

Grape  leafhopper — Some  apparently  successful  demonstrations  on  the 
control  of  Erythroneura  conies  (Say)  were  made  by  at  least  two  different 
distributors  of  nicodust  in  the  San  Joaquin  Valle\'.  These  demonstra- 
tions indicated  that  a  6%  dust  would  kill  all  minphs.  but  that  it  required 
a  10%  dust  to  destroy  the  adults. 

Hairy  Caterpillars — From  many  experiments  conducted  by  the  writer 
and  others  on  such  hsLiry  caterpillars  as  those  of  the  tent  caterpillars 
(Malacosoma  spp.)  brown  day  moth  {Pseudohazis  eglanterina  Boisd.): 
the  fall  webworm  {Hyphaniria  cunca  Drur>') ;  the  chalcedon  butterfly 
(Lemonias  chalcedon  D.  &  H.) ;  the  thistle  butterfly  (la  wr55acar£f«i  Linn.) 
and  the  West  Coast  Lady  (\'aftessa  caryac  Hubn.)  indicate  that  the 
young  readily  succumb  to  nicodust  treatment. 

False  Chinch  Bug — During  this  summer  the  false  chinch  bug  (Xysius 
ericae  Schilling  and  the  small  variety  minutus  Uhler)  appeared  jn  ver\' 

^Percentages  refer  to  the  quantity  of  "Blackleaf  40*'  in  all  cases. 
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destructive  numbers  in  many  localities  in  California  from  Imperial 
Valley  to  the  central  part  of  the  state.  In  one  instance  at  least  it  it 
reported  to  liave  l>ecn  successfully  controlled  by  a  6^  nicodust. 

Combinations  op  Nicodust 

There  has  also  l>een  collected  a  great  deal  of  miscellaneous  data  oo  the 
various  comf)inations  of  sulfur,  arsenic  compounds  and  fungkides  on 
insect  control.  The  use  of  lime  instead  of  kaolin  to  produce  a  more 
efficient  dust  by  lif)erating  pure  nicotine  to  be  further  fortified  by 
the  addition  of  dr>'  sulfur  at  the  time  of  mixing  for  nicosulfur  dasts 
appears  from  many  experiments  conducted  under  widely  different  con- 
ditions upon  various  insects,  to  be  more  efficacious  than  nicodust  of  the 
same  strength  without  the  sulfur.  When  sulfur  alone  is  treated  with 
"Blackleaf  40**  it  apjx-ars  to  increase  the  effidencN'  of  the  nicotine  over 
lime  alone,  but  l)ecause  of  its  weight  it  is  not  as  easily  handled  in  the 
dusting  machines  as  is  the  regular  nicodust. 

Mixtures  of  nicodust  and  powdered  arsenate  of  lead  were  very  effideni 
in  controlling  caterpillars  and  flea  fx.*etlcs.  particularly  the  Utter  oo 
tomatoes. 

Dusting  for  tfie  contn)!  of  the  codling  moth  has  received  a  considerablt 
tmjMftus  ami  a  large  numUT  of  exjxrriments  an*  under  way,  mostly  ooti* 
durlf<!  !)>•  orduinlisls  nr  iniuclici<k'  mxmufaiturxTS.  We  are  contem- 
pLitin^'  a  tlffmil*-  st-rirs  of  fX]H-rinu-nts  aloii^'  this  line  next  \Tar. 

'Dii-  rt-vival  of  to!)a(x*i»  tlust  is  also  to  U*  noticiHl  and  many  mxittchous 
"kill  all  ■  mixtuns  an-  Um^  ]nit  on  ihr  niarkrt  as  nij)i(lly  as  jMissible 

In  (oiu'hision  I  !<tl  (i-rtain  that  Xhrrv  is  a  ^Tt-at  fulUR*  for  dust  sjiray- 
in^'  .\s  vit  It  has  hanlK  Ut-n  tourlird  i'lic  drvi-lopmrnt  of  new  ma- 
chiniTN  IS  also  imitTtain  Tin-  two  must  r"  hand  in  hatul  As  entomolo- 
gists wr  sluniM  takr  an  ini]»artial  virw  ami  <io  all  m  our  ^wmxT  to  bnnK 
aUmt  tlir  vrr\  Ust  ]M>ssil.lr  conditions  f«>r  tin-  ]»roritablr  ))roductic>n  of 
ciran  .md  w hoj.s.mu'  aitnctillural  ]»r«-lu(ts  h\  tli<-  rhnnniition  of  insect 
jMsts  ♦•■    T!.rin«»s»  ftlirimt  and  fionoinical  nifan.s 

NOTES  ON  THE  USE  OF  NICOTINE  DUSTS 

!i      \    \V    \!oimiii 
<  .'tMK./iiif  I- n:'*m»io(f 

l>'.i".r.  •;.<  'M  •  !«-v.  :r.":i*i.  t):«  u!!t»-!  I  .i-.  ;'i\  fii  *  ■  •iisidcni^lf  tutu-  to 
mv.  .!:.'atj'-!i^  ■•?  i.M-.tiiit  .iii''«^  !'. .r  ti..  t'ahi'»rn:.i  ^;«rayiT  ('«ifr.]any. 
in.inu!.u  tiir«  !  .  •►?  .i  •«. »  11  kn"'A!i  du^t:::/  r\n  i  :i.'  .ind  •  •!  a  Krand  i»t  nu^>tine 
in>^i  <  •:«  I'll  s     W   •!».  }..i    lm!i    I  'n«    \\\\:    iinnv  ^]H<irs  of  ins«vls  ^ut  the 
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results  which  I  have  to  offer  at  this  time  are  for  the  most  part  fragmentary. 
However,  it  is  hoped  that  the  miscellaneous  observations  here  recorded 
may  prove  of  some  value  to  others. 

Observations  on  the  Use  of  Nicotine  Dusts  Against  the 
Grape  Leaf-Hoppers 

It  was  found  by  various  investigators  in  the  season  of  1920  that  the 
grape  leaf-hoppers  were  susceptible  to  the  effects  of  nicotine  dusts  but 
to  what  extent  these  insects  were  actually  killed  seems  not  to  have  been 
definitely  determined.  Reports  in  regard  to  the  effectiveness  of  nicotine 
dusts  against  the  leaf-hoppers  became  rather  conflicting  early  in  the 
present  season  and  field  tests  were  consequently  undertaken  in  the  Im- 
perial Valley  and  later  in  the  San  Joaquin  valley  to  discover  the  facts  in 
regard  to  this  question. 

As  a  basis  for  work  against  the  grape  leaf-hoppers  it  was  considered 
necessary  to  make  a  study  of  the  methods  of  checking  results  of  nicotine 
dust  applications  in  vineyards.  The  method  in  common  use  consisted  in 
spreading  papers  or  canvas  under  the  vines  to  be  dusted  and  observing 
the  hoppers  which  dropped  on  these  comparatively  smooth  surfaces. 
Other  observers  modified  this  method  by  dtmiping  the  dead  and  stupe- 
fied insects  from  papers  or  canvas  into  pasteboard  boxes  or  glass  jars  to- 
gether with  the  dust  which  had  dropped  from  the  vine  with  the  insects. 
By  these  methods  an  element  of  uncertainty  was  introduced  by  the  as- 
sumption that  the  dusts  which  had  dropped  from  the  treated  vines 
had  lost  all  toxicity. 

Among  the  methods  tested  by  the  writer  were:  (1)  observing  hoppers 
which  dropped  onto  papers  and  canvas  spread  under  the  vines  (2)  ob- 
serving hoppers  which  dropped  into  an  old  galvanized  bucket  with  rough 
bottom  (3)  observing  hoppers  picked  up  with  forceps  from  papers  and 
canvas  within  five  minutes  after  applying  dust  to  the  vines  and  kept  in 
glass  jars  or  vials  (4)  observing  hoppers  which  dropped  into  a  galvanized 
bucket  within  five  minutes  from  the  application  of  dust  to  the  vine  and 
which  were  dumped  into  a  wire  sifter  to  separate  from  dust  and  then  into 
a  glass  jar  for  observation  (5)  observing  hoppers  which  dropped  onto  a 
fine  wire  screen  (about  50  mesh)  through  which  most  of  the  dust  im- 
mediately passed  and  (6)  observing  hoppers  which  were  left  lying  as  they 
fell  on  the  ground  under  the  vines. 

The  last  mentioned  method  was  the  most  tedious  but  was  necessarily 
the  standard.  The  use  of  a  fine  wire  screen  (the  inverted  top  of  an  in- 
sect breeding  cage  was  used  in  this  observation)  appeared  to  give  results 
which  approximated  those  obtained  by  the  standard  method  and  the 
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insects  were  much  easier  to  locate  axxl  kcq>  under  observation.  When 
the  insects  droi>i)ed  onto  papers  spread  on  the  ground  even  a  slii^t  breese 
had  a  tendenc>'  to  blou*  the  insects  and  dust  together  in  depressions  giv- 
ing far  from  normal  conditions.  One  would  naturally  suppose  that  by 
carefully  i)icking  u])  adults  which  had  fallen  onto  canvas  and  dropping 
these  into  glass  jars  the  insects  would  !)e  under  conditions  fLB  favorable  for 
reco\'er>'  as  though  the\'  were  lying  on  the  ground  under  the  ]>lant.  This 
however,  does  not  a]>i)ear  to  !>e  the  case.  WTien  collected  in  a  budcet 
placed  under  the  dusted  plant  and  the  dust  sifted  from  the  mass  of  insects 
a  ver>-  noticea!)le  difference  in  the  jHrrcentage  .of  recover\*  was  noted  in 
tests  with  different  lots  of  dust.  It  has  not  l)een  determined  whether  this 
is  entirely  due  to  a  difference  in  toxicity  or  is  |)artly  due  to  other  factors, 
such  as  air  movement  affixing  the  amount  of  dust  adhering  to  the  insects 
In  onler  to  determine  whethtT  field  results  from  different  lots  of  dust 
correspomled  with  the  nicotine  content  two  sam])le  dusts  which  a|i|)arent- 
ly  were  of  Urn*  toxicity  were  anal>'scd'  for  comparison  wth  two  other 
lots  of  similar  dusts  of  a])|jarently  high  toxicity.  The  anah'ses  and  field 
results  an*  s)i<iwn  in  the  following  table: 

Lot  IKi.  1  J 


:i 

4 

•vcr. 

•vrr 

U2 

3*4 

ir» 

0 

19.6 

72 

!.:«• 

ir. 

l&% 

137 

P»Tt*nitiiK«*  «ihiU  IrafhMiijHTiirivfvmxl  I4,.*i       2.V 
Nioitinc  >-h'iwn  t>y  aiiAlvMs  '>f  ftainpir       I. {IS       1  7ti 

Fkld  Irsls  <»f  lots  2.  .'{  :in<l  1  wm-  inaclt-  <»ii  Jum*  H»  in  tlu*  sanu*  \nnc- 
yanl  m-;ir  I'nsno  within  a  ]Kh«"<l  of  1  Junir.  usinv:  t-xaclly  th«-  s;iinr  meth- 
ods All  londitinii.s  \\«rr  su]»iMjSf<lIy  ])nutu'ally  idrntiral  Thr  tc-st  •»? 
lot  1  was  ir.a«!«'  in  anotln-r  \  im-yanl  <in  tin-  ]inrith!i^  tlay  Nixlitlemux 
was  not««l  in  liir.jKTatiin-  «»r  \\in<l  coiKhtinns  winrh  n»iilil  aixxnmt  for  the 
difitTiiKt  m  killnu:  rlltcls  as  omi]  an^l  with  tin-  ot}ur  tlinv  !«un]>Ic*s 
In  tl.i  M  trsts  tl:r  ins4cts  clruj'iKtl  into  a  lnu'krt  an<l  wvtv  si'^ianiteil  frrirr. 
thr  <liist  !►'.  ii'.rans  *'t  a  ••u-vf.  then  kt]«t  in  <'l«*Sf<l  Mason  lars  for  «»l»str* 
vati*»n^ 

In  an*'t).ir  !.rl«!  ti  st  usin>' a  nicotiiu- <!n»»t  w  hidi  anal\  m^I  2 -^i' i  iii»i^ 
tint  tl  r  t.«M  t»  vts  sl.«»\\«<l  n  Milts  stnkin^;l\  infrriof  tn  lhf«s<-  witli  a  «hi« 
of  rxattl-  tl.r  ;in  •  t«aii]H.Niiion  lait  \\it}}nnl\  1  .'i.V  ,  nut»tnu-  'Hu-**- 
U'sts  u«i«  ira«l»  r.«ar  UnltMllt  in  tl:i-  ImjHTial  \'allrv.  on*-  a] i]>I ligation 
m'n.<«l:ati  1'.  li-ll-uin/  x).*  "!l:»  r  ami  all  i-«»n<lititjnsMi]«jMtMtlh  prartti-alK 
idrnln  a!  'i  l.«  :n-^n  i*  \\»  !•  « <«11«  it«<l  un  lanvas  s]»r«a<l  umliT  thr  vinrs 
jmkiil  u;-  i.tTi  Ml!!-.  u:t).  !«'r.t;  .  and  kn»tin\ials  f^r  •»!»s4Tvati«»n   KlfW-i 
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out  of  40  adults  recovered  within  two  hours  in  case  of  the  vine  dusted 
with  the  2.23  dust  whereas  with  the  1.55%  dust  only  one  adult  out  of  75 
under  observation  recovered  during  a  period  of  7  hours. 

No  conclusions  should  be  drawn  from  the  foregoing  observations 
except  to  the  effect  that  either  the  nicotine  content  does  not  necessarily 
indicate  the  relative  toxicity  of  nicotine  dusts  of  otherwise  practically 
identical  chemical  composition  or  that  the  methods  described  for  secur- 
ing the  results  are  of  very  questionable  dependability. 

As  already  noted  the  standard  method  of  checking  results  of  dust 
applications  consists  in  observing  the  insects  on  the  ground  under  the 
treated  plant.  On  June  18,  Mr.  A.  J.  Flebut  of  the  U.  S.  Bureau  of  Ento- 
mology, and  the  writer  undertook  to  determine  the  difference  in  the 
percentage  of  recovery  of  adult  leaf-hoppers  left  on  the  ground  under 
dusted  vines,  on  screens  and  in  buckets.  Of  109  adults  under  observa- 
tion 56  were  in  buckets  and  none  of  these  recovered,  40  were  on  fine 
wire  screens  and  of  these  28  recovered  while  13  were  on  the 
ground  where  they  fell  from  the  vines  and  of  these  11  recovered.  Of  21 
nymphs  under  observation  in  the  same  tests,  all  on  the  screens,  7  recover- 
ed. These  figures  do  not  necessarily  indicate  the  value  of  dusting  for 
the  leaf-hoppers  since  many  of  the  insects,  both  nymphs  and  adults, 
drop  onto  the  upper  surfaces  of  leaves  where  they  remain  in  contact  with 
dust  and  apparently  are  under  as  luifavorable  conditions  as  the  adults 
which  were  under  observation  in  the  bucket.  Furthermore  many  or 
most  of  the  nymphs  which  recover  on  the  ground  probably  fail  to  get 
back  on  to  the  plants.  This  probably  explains  the  reason  why  satisfac- 
tory results  were  reported  by  many  vineyard  owners  who  used  the  dust- 
ing method  early  in  the  season.  In  the  tests  above  mentioned  dusts 
were  used  in  which  7^%  and  10%  of  Blackleaf  40  were  used  in  manu- 
facture, the  analysis  showing  2.4  and  3.8%  of  nicotine  respectively;  the 
former  with  90%  hydrated  lime  and  10%  sulphur  as  a  carrier  and  the 
latter  with  a  carrier  composed  of  approximately  75%  sulphur  and  25% 
lime. 

From  the  writers  observation  it  appears  that  the  use  of  ordinary  nico- 
tine dusts  against  the  grape  leaf-hopper  is  of  little  value  against  the  adults. 

Against  the  nymphs  the  value  appears  to  consist  in  stupefying  a 
large  percentage  causing  them  to  drop.  Early  in  the  season  before  the 
vines  have  runners  lying  on  the  ground  or  in  the  case  of  trellised  vines, 
this  probably  is  equivalent  to  killing  a  large  percentage  of  the  insects. 

In  certain  exoeriments  in  which  a  second  application  of  dust  was  made 
to  vines  from  one  to  24  hours  after  the  first,  it  was  estimated  that  the 
first  application  caused  100  per  cent  of  the  n>Tnphs  to  drop  in  the  first 
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exiK»riment.  {UV  i  in  the  second,  and  95.2^"^  in  the  thinl.  The  ntunlR-r  «>! 
m-mphs  countwi  in  the  three  cxiHTiments  was  40. 10(».  and  (iSl  rx'SiK-clive- 
ly.  The  fort^Roinj:  tests  were  some^^liat  less  dqH'ndahle  in  the  case*  of 
theadults  sincr  scmieof  tjiosc  which  didnotdroj)  fnim  tlie  first  air]»licalion 
may  have  left  the  i)lants.  In  one  test  however  in  which  a  sc|uarr  f>!ock 
of  10  vines  was  dust«i.  a  second  thorough  dusting  24  hours  aftiT  the  first 
showitl  th.1t  alKnit  f^^  '(  of  the  adults  had  l>een  killetl  vr  had  disa]i]H-arrd 
frcnn  tlie  central  l»l(»ck  of  four  vines.  Nine  hundretl  and  seventy-four 
adults  wen*  includwl  in  this  count.  Only  those  which  dnT^R-d  fnmi  each 
\nne  into  a  bucket  witliin  five  minutes  after  tlie  dust  was  aH>lie«l  wew 
includi-d.  tlie  estimatetl  total  for  the  avenige  j  lant  U-ing  a)>out   1700 

OHSKkVATlONS    (»N    THK     UsK    OF    NiCOTINK     DlSTS    Ai;.\lNST    Till: 

Mklon  Anns 
Investigations  of  the  writer  in  the  Im] ferial  valley  an<l  other  jxiints  in 
Southern  California  have  not  develojK'd  nnich  of  j»nictical  vahic  toadd  to 
the  disaission  of  melon  a])his  contn)l  pr^-sentixl  l»y  Mr.  Roy  Campliell 
in  (*ircular  154  of  the  V.  S.  Deja.  of  Agriailture.  For  scattering  infes- 
tations the  writer  advises  nicotine  dusts  with  m»t  less  than  2.4''J  nicotine 
This  rujuiri^  a!>out  7'  j^'J  of  Hlackleaf  40  in  manufacture.  The  cxjimir 
in  Uiis  case*  is  i)artly  for  insunince  of  tlie  uninfeste<l  ]>lants  against  the 
S]>rta<!  of  Xhr  insids  Wlun  t)ie  iiifestiititm  is  griiend  lhn»ugl'.(Hit  the 
fiel<l  and  tin-  ]  n»Mcin  has  ln-ciime  ont-  of  rvasonahle  c<»ntn)l  f«»r  the 
j)ur|M»M-  <»f  niatunii^'  a  ir.arkrtaMi-  rro]..  \\\X]\  im  ronsidenitinn  for  n-stnc- 
tion  of  sT>read.  a  du.st  with  about  1.5'  ',  of  nicotine,  or  4  or  5'  J  Blacklraf 
40  iiMt!  in  mannfactun  .  is  1m  !m  ].rr!rm-<l. 

Tlsr  nr<<l  i.t  tarh  M-a^^ni  M^iiniiij,'  or  ]»atr«»lhny:  «»!  0\r  nu'lnn  fiel<l>  l»« 
lcK*at«  iiMipnnt  a]»l:is  ct'lMnirs  cannot  U-  t«x»  stri»iu:l\  fnr.»hasi/f<l 
Paradoxical  as  jt  na'.  Mtir.  ihr  n'ost  «\]K-nsi\«'  tnatii'.i-n!  ••!!  a  Uims  •»( 
cost  ]H  r  I. ill  IS  t}:t  n  ««-^t  I  *  i"n«»!m(al  ( 'ir««\\t  rs  t\in  l»t  tt*T  al*«»rd  l««  s^  t-twl 
;M  <*'  a  da\  t'-r  va?r« 'lljii/  iii  i,it1\  sras«»n  \\l:rii  a  nian  can  t:n«!  "ti!-.  nm 
or  tuo  iiii«  ^*t%\  :  l.iTiv.  i  .li  ^  d.i\  at  a  « <  'st  •  •!  tuo  !«•  t«»ur  f\t  -liars  ]ht  J  ill 
for  lal  <'T  a;«  tu  *)  ar:  !  «  » .lU  a!:«'T»!  .'h  a  1  ill  t«'r  |.«.th  la!«'T  .itid  !rat«-rui!  m 
drahTi,'  \».  it^  a  ;•«!;«  t.i!  !r.?«  ■  tat!<'i»  wl.m  t'<-  ncl«'iis  .ir»-  !-<-^'tnnin^*  t«' 
iratun  I?  .1  <  •  •!]  r  <  T«  :.i!  I!  «l««Ti  t.rl«I  wrn  si»  I'l  Tu-ralb.  inti-Ntt-^l  tJinnj^'Jj- 
«nit  a--  t«  -  n  « jn:r«  *  t«  ,i*:r  «  i:*  « •!  .ill  t)-.«-  \  mus  \\  it):  ati  insi  tlu'idr  t«»  siivr  tiir 
cr"».  ?}  I  <!.'?  ..»  «|i:^ •.!•;•  w.-nld  l»r  ]  r'»!.il'.ti\r  >\u']\  a  r«»ni!it;on  s«kl«ti: 
if  i\*:  "«nir^  !  i -v  «  \  t  •  -iMt  ..r«!uiar!l\  K\  \]:v  tiiif  s\i(  >i  a  wnlr-s^in-ad 
infi-st.it'.' ■?:  •  .1  i!«\«!':«il  a  -.ir^'i-  !  rrrt-ntav't-  ni  tl'.r  !'lants  .ivx-  alrmdy 
thad 
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An  attempt  was  made  to  overcome  the  interference  of  high  winds  and 
to  reduce  the  amount  of  material  needed  per  plant  by  using  a  canvas 
cover  to  confine  the  dust.  Areas  about  three  feet  square  were  covered 
with  eight  ounce  duck  held  2  to  4  inches  above  the  leaves  of  the  vines 
and  with  side  pieces  extending  to  the  grotmd.  From  one-fifth  to  one- 
fourth  of  the  amoimt  of  dust  normally  required  was  used  per  plant, 
discharging  the  dust  at  different  parts  of  the  enclosure  in  different  tests. 
These  results  did  not  encourage  the  belief  that  the  use  of  covers  could  be 
used  to  advantage  with  the  dusting  process. 

In  the  Imperial  Valley  late  in  May  and  early  in  June,  with  xnaximum 
daily  temperatures  ranging  between  93  degrees  and  103  degrees,  nicotine 
dusts  containing  approximately  75%  sublimed  sulphur  caused  burning 
of  canteloupe  plants. 

A  single  infested  watermelon  plant  treated  with  such  a  dust  May  29th 
showed  no  injury,  the  aphids  being  completely  eradicated.  Pure  sulphur 
applied  as  a  check  to  canteloupe  plants  on  June  1  had  caused  no  notice- 
able damage  two  days  later  but  on  June  5  it  was  noted  that  the  dusted 
vines  were  badly  biuned.  While  nicotine  sulphiu"  dusts  may  not  cause 
any  damage  to  canteloupes  where  the  temperatiu-es  are  more  moderate 
than  in  the  Imperial  Valley  it  appears  safer  to  avoid  the  use  of  dusts  on 
this  crop  containing  more  than  10%  sulphur. 

Special  mention  should  be  made  of  the  relation  between  nicotine  dusts 
for  the  melon  aphis  and  the  natural  enemies  of  this  pest.  Ehuing  the 
period  mentioned  above,  adult  lady  bugs  were  very  abimdant  in  the 
melon  fields  but  there  were  very  few  eggs  and  larvae  present.  Hymen- 
opterous  parasites  were  remarkably  scarce.  The  m.ost  active  natural  en- 
emy was  a  species  of  syrphus  fly.  A  similar  situation  with  regard  to  melon 
aphis  natural  enemies  was  noted  at  Burbank  near  Los  Angeles,  during 
July.  The  adults  and  larvae  of  lady  birds  {Hippodamia  convergens)  and 
the  larvae  of  the  syrphus  flies  (species  unknown)  were  apparently  un- 
effected  by  the  nicotine  dusts  used  in  the  experiments. 

In  tests  of  nicotine  dusts  against  the  melon  aphis  near  Los  Mochis, 
Sinaloa,  Mexico  in  March  1921  it  was  noted  that  the  adults  of  hymen- 
opterous  parasites  (Aphidius  testaceipes)  were  apparently  not  affected 
by  dusts  which  were  satisfactory  against  the  aphis.  The  aphids  which 
survived  the  dust,  located  mostly  in  curled  leaves,  received  the  concen- 
trated attack  of  the  parasites  resulting  in  almost  complete  eradication 
of  the  pests. 
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Ohservation  OS  NiroTiNK  DrsTs  Against  The 
\V<x)LLY  Applk  Aphis 

Prof.  P.  J.  PamUt  has  iv|K)ited*  nicotine  dusts  as  strikingly  ineffective 
af^ainst  Uic  \v<x)lly  apple  aphis  in  his  exiwrimcnts.  This  is  as  would  be 
exiK'Ctwl  hut  for  some  reason  the  writers  ])reliminan'  tests  haw  shown 
n'marka!)le  suscii)lil)ilily  of  this  siKxnes  to  nicotine  sulphur  tlusU  ax-rr- 
agin^  alxmt  l.r/f  nicotine'  and  somewhat  k*ss  susce|)tihtlity  to  a  dust 
containing  over  2''J  nicotine  with  a  carrier  (*<imfM«ed  of  DQ'^J  lime 
Althtnij^h  only  a  {c^s-  infi*sle<l  tai-s  have  lK*en  availalile  for  this  work. 
n^K-atiil  a])]>haitions  liave  )^\\'vx\  unifonrlv  k«^«1  Results.  The  writer 
has  had  exi)eri«uv  in  the  usi*  of  nicotine  s<wp  solutions  against  the  w«xdly 
aphis  hut  in  the  ))n*liminarv  dusting;  exiH-riments  here  rfferrf*!  to.  olitatned 
iH'ttef  results  Willi  less  etTort  than  previously  with  the  wet  aiifilicatkms 

I'sin^  the  chisls  nuMUioneti  alMive  oil<»nies  of  the  aphids  wen*  fntfuent- 
ly  o»inpletely  eni<li«ile<l  on  small  tnt-s  witli  ilust  blown  fn«r  a  distance 
of  thn*e  or  four  feet  with  not  eninigh  air  j»n.'ssuri'  to  disarrange  the  waxy 
Cf)verinv:  i»f  the  insects  and  with  so  little  dust  n-nnuninK  attacht^l  to  the 
wax  as  to  Ik-  sairivly  noticvahle  to  the  nake^l  eye  The  diffen-nce  in  the 
results  (»l>taine«l  by  Professor  PamKt  and  the  writer  mav  \k*  due  to  the 
4lifTerenee  in  nicotine  omtnit  of  the  dusts  Itstiil  or  |HTfmps  to  the  dusting 
njarliiiir  iis«d  l»v  tlir  writrf  iK'in^  iK'tter  adapted  for  tin*  w«irk  Theappli- 
<ati<«n^  hi  TV  mt*uUt\  wm-  iradr  with  tt-m]K*nitun-s  ninpn^  fnun  7/»  tc» 
XTi  divTifv  l»iit  ii«»  nlatii»n  IhI\v«h'ii  thr  ifiniHTattins  ami  thr  rt-^ults 
was  n«it«i! 

TWO  MECHANICAL  DEVICES  FOR  CONTROLUIIG 
WESTERN  CUCUMBER  BEETLES 

U\  k»»\  1!   i' wtvhtu  ,  A  iitittint  f'.ntomttioitit,  AuAW M  ti  u  \\    \i\t*\* 

in  tl:t  Sialr  •  •!  ( *alitonua  thr  wrstrrn  tNvrlvi-s]Mitti-<I  <iieimilHT  Ipcrtk 
'  lt:,i*  r.'tua  ^rr.'f  Lt  e  k!i«»\Mi  liK*all\  a^  wtll  assi«me\\l:at  ^enendly  as  tkt 
"  I  )iahri»!i('a.  "  and  rrpim  musIv  as  ll;<"  "^'ntn  lailvliinl".  raus«*s  o»riM4|er«> 
ahli   ilan^.j-T  ta*  \\  \»ar 

'I )  I  Uit^i  i^  a  \«r\  \«»ra(i«»ns  and  univirsid  tttilrr.  l)u-  niunlier  «»f  its 
Umm\  •  laiiis  }hi!u:  j'latid  at  Mvrr  li\«  luindriil  Fri»m  a  ovnnieTruil 
stand! -'Hit.  tilt  iii!iir\  is  (••titiiuil  in«*stl\  to  iTo]is  sudi  as  l*eans.  cucum- 
Ur  ahalta.  U«t  juii  i»kin  ami  nu  Inns  'l')ir  inmr>  of  inicurhits  u  tu 
tl:i  -.\»v  ^  ami  lia\i  s  i.t  tit   M-un^:  ]>laiits.  of  alfalfa  an«i  Utts  it  is  t4»  thr 

!.*,r    I I."    V..:    II.  |.    .Ml 

"1:.   v^fi'ff     '.I'l  i:  .  r.'..  "f  t.!»  "■!«!«    ntn.i-.t   fifif    lo  thr  rt-^tilt*  uf  aruU^Tir*  of 
ll  .    !-...•  •:».i.  »:Tt .!  •!»:■  I  .4!  •!  I  «-t  !«•  ihv  aiiitptiit  of  Mtoliiu*  atlt|i^l  ti»  thr  i-amrr 
•A-  i  ...I.t  '  rsj«r'.f.?f  f.!«-m.  Tfi.i!  <  ifrtMnl-,  <■   r    \l->f^&  ('•• .  San  (*4rlim«  C*al. 
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foliage;  while  on  beans  injury  is  to  foliage,  blossoms  and  pods.  In  a 
number  of  bean  fields  examined,  when  the  leaves,  blossoms  and  young 
pods  had  been  injured,  less  than  50  per  cent  of  the  pods  on  a  plant  had 
developed.  On  many  plants,  especially  near  the  edges  of  the  field,  only 
one  or  two  pods  were  left.  A  typical  severely  damaged  plant  showed  the 
foliage  badly  eaten  and  only  one  pod  developed,  while  a  typical  un- 
damaged plant  from  the  same  field  had  eighteen  well  developed  pods. 
Often  pods  are  found  with  large  holes  eaten  in  them,  rendering  the  beans 
unfit  for  market.  In  several  fields  of  wax  beans,  a  number  of  counts 
were  m^de,  which  showed  that  the  percentage  of  injured  pods  ran  as 
high  as  60  on  some  plants,  while  the  average  loss  for  the  fields  was  28 
percent. 

Remedies  for  this  pest  have  been  rather  unsatisfactory.  The  use  of 
an  arsenical  spray  has  been  unsuccessful  in  that  it  kills  only  a  small  per- 
centage of  insects.     Repellents  have  also  been  of  little  value. 

While  walking  through  a  field  of  young  cuctunbers  which  was  being 
damaged  by  Diabfoticas,  it  was  noticed  that  when  the  beetles  were 
,  disturbed,  many  flew  up,  ustially  taking  a  course  close  to  the  ground. 
This  suggested  the  idea  that  perhaps  such  a  machine  as  a  hopper-dozer 
would  catch  many  of  these  low-fl>4ng  insects.  Accordingly  it  was  tried 
out.  A  board,  I*'  x  12*^,  fifteen  feet  long,  was  fastened  on  a  pair  of 
runners,  2*^  x  8*^  x  5'.  These  runners  were  placed  5  feet  apart.  As  the 
bean  rows  were  30  inches  apart,  the  board  would  cover  six  rows  at  a  time, 
two  between  the  runners,  and  two  on  each  side.  To  the  back  edge  of  the 
board  a  framework  three  feet  high  was  nailed,  to  which  a  strip  of  canvas 
was  tacked.  The  upper  surface  of  the  board,  and  the  front  side  "of  the 
canvas  were  smeared  with  a  thin  layer  of  tangle-foot.  This  apparatus 
was  drawn  across  the  field  by  a  horse.  The  lower  board  struck  just  a 
little  below  the  tops  of  the  plants  in  the  rows.  It  was  tried  several  times 
but  did  not  prove  the  hoped-for  succe^.  The  beetles,  on  rising,  would 
fly  just  ahead  of  the  canvas,  or  rise  up  and  fly  over  the  top.  Even  with  a 
hood  extending  30  inches  forward  from  the  top  of  the  canvas,  only  1800 
beetles  per  acre  were  caught.* 

Then  a  galvanized  iron  pan,  15  feet  long  by  one  foot  wide  by  one  inch 
deep,  and  properly  braced  along  the  back  and  sides,  was  substituted  for 
the  board.  The  pan  was  partially  filled  with  an  oil  heavy  enough  to 
avoid  slopping  over.  The  pan  rested  low  enough  on  the  runners  so 
that  in  going  along  the  rows  it  struck  about  two  inches  below  the  tops  of 
the  plants.  When  the  pan  struck  the  plants,  many  beetles  were  shaken 
loose  and  thrown  back  into  the  oil.     In  fact,  a  majority  of  the  catch  was 

<A]80  250  tarnished  plant- 
Hippodamia  convergens  Guer. 
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composed  of  those  whidi  were  thrown  back  in  this  numner.  Care 
taken  that  none  of  the  apparatus  touched  the  plants  ahead  of  the  j 
otheiwiy  many  beetles  would  be  disturbed  too  soon,  and  escape  bcfotv 
the  pan  reached  them.  A  few  leaves  and  blossoms  were  also  oaoglit  in 
the  oQ,  but  the  amount  was  negligible.  The  above  outfit  gave  a  catch 
of  over  2000  per  acre,  but,  as  many  of  the  beetles  escaped  by  flying  away, 
a  wire  screen  hood  was  added,  which  resulted  in  raising  the  catdi  to  3S00 
beetles  per  acre.* 

The  hood  was  made  of  a  3*f oot  wire  screen .  1 3  feet  long,  which  n 
ed  to  the  framework  at  the  back  of  the  pan.  with  the  edge  of  the  i 
extending  down  inside  the  pan.  and  curved  upward  and  ferwaid  to 
about  a  foot  and  a  half  above  the  pan  (Figure  8).  The  advantage  of  the 
screen  hood  over  the  canvas  is  the  same  as  that  of  a  screen  fly-spattsr 
over  a  solid  one.  i.e..  it  permits  the  passage  through  of  air  when  in  nolaoa. 
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With  the  above  apparatus  a  man  and  one  horse  easily  covered  thirty 
acres  per  day,  at  a  very  low  cost  per  acre.  As  one  farmer  expressed  it, 
each  beetle  if  left  in  the  field,  will  destroy  at  least  one  blossom  or  pod, 
besides  doing  some  damage  to  the  foliage,  and  by  catching  3500  beetles, 
there  will  be  at  least  3500  more  pods  to  the  acre,  which  is  approximately 
35  pounds. 

Of  course,  such  a  machine  failed  to  catch  many  of  the  beetles  the  first 
time,  but  the  low  cost  of  the  operation  permitted  going  over  the  field 
once  or  twice  a  week  for  several  weeks  which  greatly  reduced  the  amount 
of  damage  to  the  crop.  It  is  known  that  when  food  is  plentiful,  the 
beetles  do  not  travel  far,  but  remain  near  their  favorite  food  plant.*  So 
with  plenty  of  food,  as  is  usually  the  case,  a  reinfestation  of  the  cleaned 
field  would  be  tuilikdy. 

The  best  time  to  catch  the  beetles  was  found  to  be  about  10-a.m.  and 
3  p.m.,  and  a  quiet,  cool  day  was  better  than  a  hot,  windy  one.  The 
present  cost  of  the  apparatus  described  above  is  $3.50  for  the  galvanized 
iron  trough,  $2.25  for  the  wire  screen,  and  $1.25  for  the  lumber,  making  a 
total  cost  of  $7.00  for  material.  The  catcher  can  be  easily  and  quickly 
made. 

Such  a  machine  would  be  serviceable  for  capturing  the  beetles  infest- 
ing any  low-growing  crop,  such  as  beans,  beets,  cucumbers,  etc.,  grown 
in  rows,  and  also  such  crops  as  alfalfa  up  to  the  time  it  is  about  half 
grown. 

The  western  striped  cucumber  beetle  {Diabrotica  trivatatta  Mann.) 
also  causes  extensive  damage.  This  specie^,  however,  confines  its  feed- 
ing largely  to  cucumber,  squash  and  related  plants,  often  causing  almost 
complete  defoliation.  It  also  feeds  on  the  stems  of  young  plants  which 
many  times  results  in  killing  the  plants  outright.  Later  blossoms  and 
fruit  may  be  badly  damaged. 

In  1917  and  1918  the  pirnipldns  and  squashes  grown  by  one  of  the 
canning  companies  were  severely  damaged  by  cucumber  beetles.  Both 
trivitatta  and  soror  were  present,  though  the  former  predominated. 
Since  the  plants  were  in  hills  the  machine  described  above  was  not  entire- 
ly suitable,  but  a  similar  machine  on  the  same  general  plan  was  developed 
which  proved  entirely  satisfactory.  The  principle  of  this  Diabrotica 
catcher  was  as  follows:  Cover  the  entire  plant  "mth  an  opaque  box,  with 
Hght  showing  only  from  one  side.  Cover  this  side  with  a  tilted  wire 
screen,  under  which  is  an  oil  trough.  Place  the  catcher  over  the  plants 
and  the  beetles  being  aroused,  fly  toward  the  light,  hit  the  screen  and  fall 
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into  the  oil.  The  catcher  is  illustratwl  in  Figure  s.  The  runncTR,  which 
straddled  the  hills,  were  made  of  2  by  12  inch  rouKh  irine.  The>'  mtm?  6 
feet  ajiart  and  alnnit  S  feet  lon^.  The  size  of  the  machine  should  \te  mftdr 
lar^e  emm^h  to  cover  the  frniwth  of  the  f)lants.  until  all  danf^T  of  attjMk 
is  past.  The  top  and  sides  were  liK'ht  wooilen  frames,  entirely  cmrcrBd 
with  rcwfin^  |Kif)er.  The  Kick  frame  was  covere<l  with  scnvn 
Dinrtly  under  this  was  an  oil  trouKh  m;ide  hy  cutting  .Vi^allon  oil  < 
in  half  longitudinally  ami  fitting:  them  closely  together  eml  to  end  Thi» 
made  a  cheap  trough  and  the  cTi>ss  divisions  pri'Vititetl  spla^htnc 
Canvas  curtains  wen*  hunj:  Inrtween  the  runners.  Iwiih  in  front  and  at 
the  l>ack.  to  shut  <iui  entirely  all  the  li^ht.  except  lluit  which  cmmr 
thniujjh  the  scr^vn.  Tlu'se  mrtains  wen*  nuide  of  strips  f)f  canx'as  atwat  a 
frM»l  wi<le.  whicJi  overlapiK-d.  so  that  they  wcnihl  easily  |iass  o\'ct  Uir 
plants,  and  clr>S(*  as  ((uickly  as  ])ossit3le  afterwanl.  ket-funK  (Hit  the  lifeht 
liefnn-  these  curt^iins  wea*  usi-d  many  Uvlles  escsqietl  under  the  endf  of 
the  n^aehine.  The  *'  tickler**  was  a  n>il  extending  thn»u>;h  the  iMurk  wcretn 
with  li^ht  wei)^))ts  on  strings  at  the  inside  end.  Tfie  rod  fitted  longrly  in 
a  hole  thniu^h  a  cleat  aennw  the  middle  (»f  the  scnvn.  so  tlwt  it  caaU 
Ik*  movifl  fn*t*ly  from  side  to  side,  up  and  down,  and  also  in  and  tiut.  and 
the  U-etles  in  all  ]Kirts  of  tlie  plants  omld  Ik*  disturUnl 

In  pnii'ti(v  the  eateluT  was  dniwn  hy  two  linrsfs  and  ofKTatcil  hv  cmr 
ii»an  Thr  niarJiiiu-  \\asst«»]j|K'<l  nvi-reaeh  hill  and  thi-  iK-elles  stirre^l  u|> 
WImii  fjfsi  disturN«il.  a  lari:r  [ »n »] -« irt ion  nf  the  UTtlt-s  dn(f)|K^I  tit  thr 
^:n»tintl.  tlifii  iiiuTir<liat<l\  (Tawlti!  u]»  on  s«»inf  pniitx'ti«»n  and  tlem 
toward  thr  li^:lit  whrrr  lhr\  In!  tlit-  scnt-n  and  fill  inii»  ihr  oil  tnKi>:h* 
Tlu-  lon^:«T  llu-  iiuiehnu-  stiiyt^l  «>vtT  a  Inll.  the  lar>:tT  the  aitch.  l»ul  it  was 
ditc-nnnu-^!  tliat  all  thni^'s  o'nsidmil.  a  ]»ans«"  of  alMint  :{l)  sc*t^ifMls  m-a* 
Ik-sI  Witli  a  stop  ••f  tins  Unv;th.  7."»  t«»  M»  jnt  ifnt  '*\  thr  Uvlles  wtTt" 
(aptnnd.  anJ  tl*  \iiirk  (••nldlH-  r«>ndii(*t(tl  at  an  av«-ni^M-  nite  of  Ull> 
hilN  jKT  l.'-nr 

Tins  !racl:in«'  \\as  iim-«!  t.ir  tu«i  Mucis'.ur  Ma'**»n>  and  jimvetl   xerx 
Silt  1-!  art  •»r\       In  M»ls  .1  snail  irachiiu-  al"»ul  J'.,  litt  s4|tuirf  w;in  humW 
Tl.is  was  M-t  1»\  li.iinl  MX  1 1  smmII  s^uninrr  ^jiLish  jilants      It  workol  mxil 
and  *'rov«il  rntin  1\-  s.itis:'.i«  t'ir\   ulnlr  tht-  jilants  wm-  sinall  rntKikch  l« 
)h   1 1  -vm^l  K\   it 

>T' «--«   r:  ■■%«•'..  !k*      if  •':•   Ji«!lr^  MiT*' •!•  ^fnt«  K  «li-r!)- in-.lr.it«^t  j^  «in«* '4  thr  Auth 
•f*     ;  •ti!  .il»'  •■  •  .1?'.  «Ti!ir»     !.i'.   I*;  lilt-  !*m   vun'imi-.  '•'•vir\mjj  lh«-ir  oi  ti<in%  urk!rr  var 

:■  11     I-  •;.!i*i  -f: 
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EXPERIMENTS  WITH  A  DUSTING  MACHINE  TO  CONTROL 

THE  BEET  LEAFHOFPER  (EUTETTIX  TENELLA  BAKER) 

WITH  NICOTINE  DUST 

By  Henry  H.  P.  Severin.  Ph.  D.,  California  Agricultural  Experiment  Station. 

V/UA^iAU  J.  Hartung,  B.  S.,  Spreckels  Sugar  Company,  Agricultural 

Edward  A.  Schwing,  B.  S.,  Experiment  Station. 

William  W.  Thomas,  M.  S. 

The  first  experiments  involving  the  use  of  dust  preparations  were 
carried  out  on  a  small  scale  by  Mr.  W.  W.  Thomas  to  control  the  beet 
kafhopper  (Eutettix  ienella  Baker).  The  work  was  conducted  near 
King  City  in  the  Salinas  Valley  during  the  1919  outbreak  of  the  pest. 
Dusting  operations  were  started  in  the  early  part  of  July  and  continued 
until  the  rettun  flight  of  the  overwintering  adults  to  the  foothills  had 
occurred  during  October. 

Daily  applications  of  dust  mixtures  were  used  at  first  to  determine  the 
relative  value  of  the  insecticides.  The  plots  of  beets  comprised  1  /lOO 
of  an  acre  or  12  rows,  20  feet  long.  Five  rows  of  beets  in  each  plot  were 
dusted  as  soon  as  the  seeds  germinated  and  seven  rows  received  no 
treatment.  In  later  experiments  the  dust  preparations  showing  a 
possibility  of  results  were  applied  daily,  biweekly  and  weekly  on  larger 
plots  of  beets.  These  plots  consisted  of  1  /lO  of  an  acre  or  25  rows  100 
feet  long.  Twelve  rows  in  each  plot  were  dusted  and  13  rows  were  used 
as  a  check.  The  dust  was  applied  with  a  hand  duster.  The  percentage 
of  curly  leaf  existing  with  the  use  of  different  dust  mixtures  at  the  end  of 
six  weeks  is  indicated  in  table  I. 


Table  I 

• 

Dust  inixtiim 

Applications 

Dust 

Curly  leaf 

Curly 

Cost 

pw 

dusted 

leaf 

of  one 

acre 

plots 

check 

dusting 

lbs. 

% 

% 

per  acre 

"Black  Leaf  40."  10% 

daily 

40 

•4 

63.8 

16.83 

biweekly 

40 

10.3 

S7.I 

weekly 

40 

24.4 

S3.8 

Arsenate  of  Lead.  10% 

daily 

40 

2.8 

S8.7 

la.oo 

Kaolin 

biweekly 

40 

30.0 

84.9 

weekly 

40 

55.3 

92.S 

"Black  Leaf  40".  s% 
Kaolin  and  Ume 

daily 

40 

1.7 

31.0 

%AA2 

biweekly 

40 

9.7 

54a 

Arsenate  of  Lead.  5% 

weekly 

40 

20.9 

545 

With  the  harvesting  of  beets  in  the  vicinity  of  the  experimental  fields 
an  enormous  congregation  of  adults  was  caused  in  the  plots  and  hence  no 
definite  conclusions  can  be  drawTi  as  to  the  value  of  the  dust  as  a  method 
of  control.  WTien  the  summer  broods  make  their  appearance,  flights  on  the 
part  of  the  males  associated  with  mating  have  been  observed  in  other 
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v'alleys  and  in  all  prot lability,  when  l)ect  fields  are  not  isolated  in\'anoQt 
from  field  to  field  occur.  ()n  tlie  other  hand,  most  of  the  adults  which 
fly  into  the  beet  fields  during  the  spring  are  females  which  hax-e  mated 
on  the  plains  and  foothills  and  in  all  probability,  the  females  at  the 
egg-laung  stage  make  only  sliort  flights  from  l)ect  to  l^eet  for  the  purpose 
of  disseminating  tlie  eggs.  The  percentage  of  curly  leaf  increases  rapid* 
ly  vrith  the  appearance  of  the  summer  generations  which  is  not  the  caae 
when  the  spring  brood  invades  the  l)eet  fields  unless  the  pest  is  umisually 
abundant.  It  is  evident  that  no  conclusions  should  be  drawn  as  to  the 
value  of  the  dust  prq>arations  against  the  summer  !)roods.  and  dual 
mixttut^  should  l>e  tested  when  the  spring  brood  first  makes  its  appear- 
ance in  the  l)eet  fields. 

IXiring  1920,  a  Niagam  dusting  machine  was  remodeled  and  \'arioiis 
tnx»  of  dusting  nozzles  enclosed  in  a  sheet-iron  fumigation  box  were 
tested.  One  type  of  nozzle  terminating  in  two  flattened  tubes  (PI.  5  6f . 
2)  blow  Uie  dust  towanl  the  lower  surface  of  the  leaxxs  of  two  rofws  d 
beets.  The  nozzle  which  terminates  in  the  funnel-shaped  enlargement 
(PI.')  fig.  2)  is  provided  witha  sie\'e-i)late  and  forces thedust  lietwecn  the 
petioles  of  tlie  leaves. 

During  the  1920  outbreak  of  the  \Hxt  leafhoi)i)cr.  an  attempt  was  made 
to  control  the  f>est  with  the  use  of  adust  mixture  in  a  Ix^t  fiek!  near  Ksof 
City,  ill  thr  Salinas  \'alley.  The  exjx'rimimt  was  conducted  on  tlie  i  >x- 
luinl  tnut  <»f  Randi  l\.  which  cunUiim"<l  about  900  acres  of  lieets  Two 
lots  nmt'iining  7  ♦*»  acns  of  Uvts  plantnl  in  Frbruarx-  u-en*  seUxted. 
is<)lat«tl  (>n  one  siclc  by  f<K)thills  and  surTf)undi"<l  on  all  other  side^  by 
Ufts  ( >nr  of  thr  lots  of  7.<i  acrrs  was  dividi*<l  into  four  plots  and  <lust(d 
with  " ')'  ,  -\irtxlust"  an<l  thr  otlu-r  7  <>  acns  w;ls  di\'id«'«l  into  tw«)  plots 
and  tluslt-^l  with  "  10' ,  .\i(Hxlust  "  "Ni<'i¥lust  ')' ,'  and  W^',"  liowcver. 
o»ntain  onlv  '2*  \  an«l  V\  nicotinr.  siiurr  "  Hlark  I*<'af  40"  omtain*  4*)^ 
nioitiiif  siilpliatr  1»\-  wii^;ht  Thr  du'^t  was  applit*«l  fnnn  t»  10  am 
UfMrr  tJ.r  l.ravN  uinds  startttl  to  hV\\\  Tin-  nuinl»«T  of  applicatt«ms 
and  tl;<   .i;r.«»uiitN  of  <lust  jkt  acrr  follows 
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The  pale  green  adtilts  of  the  spring  brood  invaded  the  beet  fields  at 
King  City  about  April  22  or  23.  When  the  foliage  was  disturbed  with  the 
hand  during  the  early  quiet  morning,  the  adults  were  sluggish  on  account 
of  the  low  temperature  and  usually  hopped  or  made  short  flights  and  by 
this  method  it  was  determined  that  there  was  approximately  one  adult 
to  ten  beets  in  the  experimental  plots  on  May  2. 

After  the  first  application  of  "5%  and  10%  Nicodust"  at  the  rate  of 
about  50  and  75  pounds  per  acre  respectively,  there  was  no  apparent 
reduction  in  the  ntmiber  of  leafhoppers.  In  later  treatments  there  was 
no  noticeable  decrease  in  the  ntmiber  of  hoppers  with  "5%  Nicodust" 
at  the  rate  of  about  75  and  100  pounds  to  the  acre  nor  with  "  10% 
Nicodust"  at  the  rate  of  about  75  pounds  per  acre. 

The  percentage  of  curly  leaf  before  the  first  application  of  the  dust 
in  each  lot  of  7.6  acres  and  two  checks  was  determined  by  an  examin- 
ation of  2000  beets  as  follows :  May  12,  15%  in  plots  before  treating  with 
"6%  Nicodust,"  check  19%;  22%  in  plots  before  treating  with  "10% 
Nicodust,"  check  12%.  The  percentage  of  curly  leaf  after  the  applica- 
tion of  the  dust  was  determined  from  100  beets  in  each  plot  and  200 
beets  in  the  two  checks  as  follows: 

Treated  with  "Nicodust  5%, " 
Plot  1,  May  21,  26%,  May  28.  a4%,  June  14,  66%. 
Plot  2,  May  21,  26%,  May  28,  30%.  June  14,  56%. 
Plot  3,  May  21, 18%.  May  28,  21%.  June  14.  52%. 
Plot  4,  May  21. 19%.  May  28.  18%.  June  14.  47%. 


Average  22.2%  25.7%  55.2% 

Check  May  21,   29%.  May  28. 34.5%  June  14.  63%. 

Treated  with  "Nicodust  10%." 
Plot  1.  May  21,  24%,  May  28.  26%,  June  14,  43%. 
Plot  2,  May  21,  24%,  May  28,  29%.  June  14,  57%. 
Average  24%  27.5%  50%. 

Check  May  21,  20%.  May  28.  27.5%.  June  14.  50.5% 

The  cost  per  acre  of  one  application  of  "Nicodust  5%  and  10%" and 
labor  including  two  men,  team  and  gasoline  was  as  follows : 

Cost  of  100  lbs.     "Nicodust  5%"  @  13c  per  lb.  $13.00 

Cost  of  applying  dust  1.25 


Total  $14.25 

Cost  of  100  lbs.     "Nicociust  10%"  ^  19c  per  lb.                             $19.00 

Cost  of  applying  dust  1.25 

Total  120.25 
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It  was  aften\'anis  found  that  **Nia>dust"  manufactured  by  the  Wal- 
nut Growers  Spray  Manufacturing  Com|)any  u-as  not  unifonr  in 
strenj^th.  Beet  leafhop]XTs  werc  confined  in  screen  mire  ca^rs  iPI.  s. 
fig.  1)  and  the  dusting  machine  f>assed  o\'it  these  cages  in  a  l)cet  fickl 
Five  sacs  of  *'5^J  Nicodust"  af)|)lied  at  the  rate  of  al)out  125  fKHinds  |>ct 
acre  shou*ed  a  variation  in  the  killing  of  the  adults  from  >w72^ 

With  the  usi'  of  UY'[  Nicodust**  one  of  the  men  working  on  the  ilust- 
ing  machine  was  ovtTawne  with  nicotine.  Tlie  anny  gas  ma.sk  was  ihm 
cmploywl  and  no  further  ln»ul)le  was  ex|H'riencfd  by  the  <i|)cniUir 

During  1921.  Hartung  and  Srhwing  omducled  a  si^ries  of  ex|M.-rijnmts 
in  onler  to  make  a  dust  mixtun*  which  is  uniform  in  sta^gth  and  effkient 
in  killing  tlie  lieet  leafliojiiKT.  The  siune  ingntlients  wiiv  iinplo\Td  in 
the  dust  prii>aration  as  were  use<l  last  yejir. 

I*relimimir>'  tests  with  refemice  to  the  eflfectiveni-ss  of  the  dust  mix- 
tures in  killing  tlie  U-et  leafhojJixT  were  conducted  in  Little  Panodir 
Pass.  The  vi*getation  was  dr>'  for  the  most  i>art  on  the  foothills  bot 
n>'m])}is  and  adults  had  (*ongR*gated  on  green  Filaree  growing  in  Uir 
gullies.  An  an*a  alnnit  2()x  10  fii*t  was  s^%'e|)t  with  an  insect-net  at  the 
rate  of  UK)  sweef)s  and  an  average  of  .'i4  hop]>ers  wsis  estimated  then  the 
plot  W2is  dusti*<!  and  ttie  numlier  of  f lUgs  caj )tun*d  in  1(10  sweef «  was  ag»in 
as<tTt;iiiud  Cm-  huiidnd  h«»p|KTs  win*  alsi»  eonfinctl  in  *i*Tttn  winr 
«i;:rs  IM  ^.  li;:  L''  and  aftrr(hi*itinj:  tlif  jKT(tnta^;r«»f  kill  XNifcsdtlrnnxr.- 
<-c!  .\  ijust  o»i»tainiiu:  >^'  t  "  Mlack  Lta!  10"  \\asapplu«l  \Mlh  an  Airrn- 
ran  Hiauty  liaml  <lu>t4i  'ri:i  jKTctiita/i  «•!  Natl  "'pii*  rs  t):al  wvw  killnl 
111  t'l'iir  (a;'rs  \anti!  in»ir  nT-*«7'  ,  It  w.i^  if^wml  ll  at  a  Uw  aihilts  n 
r<ivrn«l  I'lit  ii;«.-l  t.l  tl:r'«;i-  i!ii-<l  at  tl.«  i-iid  < •(  L*n--i;»  l.ttufs  whru  furt! « r 
ul'S*Tvat:«»ns  \\»i«  «!i^*oiitimH-«l  N\n:]»ls  ant!  adults  wrn-  nirrh  *ai  • 
turn!  IT]  an  inM«t-nrt  1»\   --wrriMn^'  tl.*-  (Instil  art  a. 

I*r«hii.inar\  tAptrin-.tnts  rtintliictt  t!  wit  I.  a  thistii^:  nwuhiiir  m  .i  -^x! 
fitlt!  at  Kin.'  <"it\  '.l;«»\\tt|  iJ.at  tlii-^t  n  i\tiins  a^tmi  m\  wtt-ks  t»l*|  k«  p! 
m  tl«.-ii!  !:i.  r«  tip!. nil     .iT'.il  ntntannn;-  tr.-v    li  in*  ,   ••!     lilaek  Lra?   4<» 

Wi  T*     }]i.*    A-.   r!!i*t:\i     ,1-     ?*  I     JnV.  !\     !!'.nli     ?*  .iN  Tl.t^         *!"}  t     ii«Ti*«*nt,K«     •  •! 
I   M'l    \N  \  ll"S    ••!     II    \ll     ■». 

1  1  ».:  .'I' kj  •;;.i  if  r  ipvi!!-.-  I'*  •  '**.'.*  .irt  • -h  !«►■«••!  it.  j  ^ht^-t  ir**-  !•;•'.:. 
K.iM«>-    '*\       !•    •!'     ^  •■•A      ii-i-.wiT*     .!»•«   v%}.i.  h  w.» .  r-t'lii!  f»  I'lA  •li\'r'.|{  •!•-•' Jit"-- 

i"    i.j-«i'v    •  .     .J.r'    ;    •    •    .     }•• .n:«    '•:    '-I?    '« .ll*.  •»;!;»•:      ktll*^!   »ith   •;     ''.i-.r 

i!i;  •        !■■      ■':;-?     W'--    r     "  :•.•.•'.      i,-.    -'.t  -i*;'.  •!      ';■•'»•  :m   '.J-.i    .  m-i-r   ;'■■»•.-*■■! 
wir'   M '*..■ 

•J        I  r-     r     *..:  ::        '.■■■!     ..r      ?     wr  ,:    •:■./.■;•  T*..     !».-.•:.    rfi.lin^*    ••     •  •  ■* 

f-.f^k.  ••  •!.!••. '.■!  •.•;»H      !     •     v..    l..\\.t     urt.i..    «'(  r!.'    I«  .»v.     *if  t«»  r.»« .  »4  •"•■•* 
TJ"   ••'.-.■.  ••   \i' ,:  r     I  !•.■       'i    pf\i  !»!  A!'".  .1   Miv   {.l.i!.    «».'t  1-.  fiif.i-*   tKr    \  .-: 
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beet  leafhopi)ers  which  were  killed  in  screen  wire  cages  with  old  dust 
preparations  varied  as  follows: 

Kaolin,  Lime,  "Black  Leaf  40"  6%.  killed  16%. 

Kaolin,  Lime,  "Black  Leaf  40"  8%,  killed  75%. 

Kaolin,  Lime,  "Black  Leaf  40"  10%,  killed  16%. 
The  dust  mixtiu-e  containing  10%  "Black  Leaf  40**  was  now  applied 
to  one  acre  of  beets  isolated  by  alfalfa  fields  and  the  percentage  of  beet 
leafhoppers  that  were  killed  was  approximately  determined.  Another 
acre  of  beets  was  used  as  a  check  or  control  at  a  distance  of  about  1000  feet 
from  the  dusted  field.  The  nearest  beet  fields  were  about  a  mile  away 
from  the  two  experimental  areas.  Before  dusting,  three  m.en  estimated 
the  number  of  bugs  present  in  different  rows  of  beets  in  the  two  acres 
during  the  early  morning.  It  was  foimd  that  there  was  an  average  of 
6  adults  to  100  feet  of  a  row  of  beets.  After  appl}'ing  the  dust  at  the 
rate  of  about  100  pounds  to  the  adre,  there  was  an  average  of  5  adults 
to  100  feet  of  a  row  of  beets.  The  inefficiency  of  the  dust  was  due  to  the 
fact  that  the  lim.e  was  partly  air-slaked  and  lost  some  of  its  active  prop- 
erties. Four  da>'^  later  another  dust  mixture  containing  freshly  burnt 
lime  was  applied  to  the  same  acre  of  beets.  Three  days  after  dusting 
there  were  4  adults  and  1  nymph  in  630  feet  of  beets  or  a  reduction  of  S4% 
of  the  hoppers.  In  the  acre  used  as  a  check,  there  were  6  adults  and 
9  n>Tnphs  to  100  feet  of  a  row  of  beets. 

The  percentage  of  leafhoppers  which  were  killed  in  screen  wire  cages 
with  the  newly  m^de  dust  containing  10%  "  Black  Leaf  40"  and  applied 
with  a  dusting  machine  at  the.rate  of  about  100  pounds  to  the  acre  varied 
as  follows: 

Dead  7  hours.     Dead  24  hours.     Dead  48  hours. 
59%  84%  96% 

92%  95%  100% 

56%  72%  82% 

Average         69%  83.3%  92.6%. 

No  conclusions  can  be  drawn  as  to  the  value  of  dust  m.ixtures  as  a 
method  of  control  for  the  beet  leafhopper,  due  to  the  fact  that  the  beets 
were  planted  after  the  invasion  into  the  cultivated  area  had  occurred. 
The  spring  brood  flew  into  the  beet  fields  near  King  City  between  April 
25-30,  1921.  The  beet  seed  was  planted  on  May  9  and  germinated  on 
May  26  in  the  dusted  and  check  acres.  The  first  application  of  dust 
was  applied  on  Jime  20,  and  the  second  on  June  24.  after  the  hatching 
of  the  second  brood  nj-mphs  had  occurred.  It  is  evident,  however,  that 
with  a  reduction  of  84%  of  the  hoppers  in  a  dusted  acre  of  beets,  a 
marked  decrease  in  the  percentage  of  curly  leaf  would  occur  in  isolated 
beet  fields  providing  the  dust  is  applied  shortly  after  the  spring  flight  of 
the  adults  into  the  cultivated  area. 
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No  d«»ubt  it  will  l>e  nadily  nmcede*!  tliat  a  ctmiplete  study  of  Ihrde- 
taili*tl  distriliution  of  (*alifoniian  anopheline  nnisquitoes  or  any  other 
fi|x*eiis  is  a  matter  of  considerable  pn)]M)rtions  pn*sentin>:  many  ol»stArlrft 
such  as  extensive  area,  extreme  elevations.  transfNirtaticm  difficulties, 
etc  In  an*a  .'done  (\'dif<»mia*s  l.Vi.CMOsci.  wi.  (»f  territor\'  rei>rw«nil5  the 
ontiliined  an*as  of  Mississippi.  Louisiatui  and  Ala1»ama.a  mn0i({uito  sur- 
vey <if  any  one  of  which  wouUl  represent  a  maKnifkvnt  task.  Iffmnnrr. 
an  atten'pt  has  Urn  mjide  to  c:irr>-  out  a  state  wide  mosquito  survr\-  in 
wliich  a  distancv  of  is.UM)  n^les  was  i-overe<l  by  autoniol»ik*  alone,  rrach- 
inn  every  nninly  in  the  stale.  l*!levatiotis  were  reachwl  ran^n^  fn«n 
alniiit  *2iH\  Ut'X  \H\n\\  st-a  level  in  the  lm{M*nal  Vallev  toafMitit  in.iMm  fn-t 
;il.«\i  .« a  h\i\  111  'rui.hiiiiiu-  (*<»tiiitv  .\  t«»tal  «•!  ti*.M)  rr.fts<|tiitii  ti»!!ti . 
ti«»ti'  V. «  n  n'inh- riiii-vistm^;  111  iii'i.'iOiT«»M}inlm  N  nfall  kitiiN  It  was!.  titHf 
tl:aT  ?^  «  IT  an- 1!  nr --jH  til  s  .-I  .\ii« -vVrliiu  .  :ii  < 'aht'-'niia.  \i/  .  .1  *  r- 
I /i> .'./.;  I)  \  K  tin-  \M--ttrn  i"n)'  •>!  \  .  fM.;» :»:.].  ii;'.i;ir  "^.i'.  \ 
f';n:.  .':r.  »;vr  ^.i\  arii!  A  f  ,  lui.  fur  t'.^wr.v.:  ^  'I'l  n -^  aM  .Ml' •  u.'-  '*«• 
sur*  « '.  v.  a  :♦  *!  !  «Ii  i!  t« »  I.*  a  t:  al.iTM  ■t»'«'^mu!!«  •  Mir\< '.  it  wa**  r^'i'.-^id*  r^il 
!:;■■  ! .  If!  •  '  T'.ir:*  -'"ii-.r-iult  .i"!  .»*.  .i:!aMr  -.'h  r:*  s  .  .♦  ♦!  "Miuitm  ^  '.i'  «  \ «  r\ 
«■•  '!!•  »  *  •'  ■•:  \*.\  '  ■!«!•  T   •• '  l.Ti«  '\'.   * '  «    r*  '..I*  !\  I-  a^  .\i!i«l.i!:i  I-  *  -!  ali«  •!•'  I  IjMi  ■  ::'.  .»v 

I  ■•  :.!:••-  ■  .  '  .  .  V  !■.,':•'  -I  .:?.!;,.!!•  !r  :  r!.i!'.T:  t!  «  -rati  W..-  *\'\  «^•i 
Iff.-  '  .  '.".-v.'!.  .!•'.::«!  \!  ^.|l '.  :•  •  !;•••  \*alli  •.  ( *«-ii?'.!-' -  *  .■-. 
I»  .  .  t    •      \..!'«.     <  .  i:'  *•.         ^:*:'A     <  «!:•*!•  !♦•!!•  iru    .ii".«i     !::•!'!• 

I".  •.  .  •:  t  *  i:r  V.  •  -  ••'  .  r:-  ..!  .!  !:  .!.''.  <  •  ,i  '.il  <  "•  t:?i*'i  -  !:•  r!'  .  ':-. 
!•  ■■'.'  .'.!  ''I'-iv  ..!■*!  "'i;*'*'!:  <  ".i!:?-  M.'.i  a  ;:\tti  i::  .!'.»•'  -r: 
i.'    .•    •..!€!  I  i:r' •»•::«  :«     -i     «'•*.•!•''!;     !)  «•   t«!.iN   \l    u.»-.    !.••"•! 
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convenient  to  consolidate  all  the  counties  north  of  Tehachapi  into  two 
divisions,  namely  Northern  California  and  Middle  California,  designating 
ever^-thing  south  of  Tehachapi  as  Southern  California. 

Although  this  paper  is  not  concerned  with  the  occurrence  and  distri- 
bution of  malaria  in  California  it  is  nevertheless  interesting  and  apropo  as 
well  to  review  the  conclusions  reached  in  the  malaria-mosquito  surx'cy 
recently  completed  (See  U.  S.  Public  Health  Reports  Vol.  34.  No.  29)  viz  :— 

Comparing  the  average  annual  death  rate  per  100.000  of  Northern 
Califortiia  and  Middle  California  it  will  be  seen  that  the  rate  is  almost 
the  same,  namely  4.9  for  the  former  and  4.7  for  the  latter.  Furthermore, 
the  percentage  of  Anophelines  taken  in  both  divisions  is  not  widely 
divergent,  i.e.,  38  per  cent  in  the  former  and  31.1  per  cent  in  the  latter 
and  of  these  A,  occidentolis  and  A.  punctipennis  combined  represented 
77.9  per  cent  of  the  total  Anophelines  in  the  northern  division  and  56.9 
per  cent  in  the  middle  division,  the  remaining  being  A,  pseudoptincti- 
pennis,  believed  to  be  negligible  in  its  relation  to  malaria.  This  stands  in 
rather  striking  contrast  to  the  conditions  in  Southern  California,  where 
the  average  annual  malaria  death  rate  is  only  .9  per  100,000  population, 
and  where  49.6  per  cent  of  the  mosquitoes  collected  were  anopheline.of 
which  however  69.3  per  cent  were  A,  pseudopunctipennis.  It  will, 
furthennore.  be  seen  that  the  a\'erage  num.ber  of  m.osquitoes  per  col- 
lection for  these  two  divisions  (northern  and  middle)  was  9.9  for  North- 
em  California  and  13.1  for  Middle  California,  indicating  a  greater  abun- 
dance of  m.osquitoes  for  the  latter,  but  it  is  interesting  to  note  that  the 
relative  niunber  of  A.  occideutalis  and  .4.  punctipennis  combined  per 
collection  was  ver\'  similar,  nam.ely  3.6  for  the  northern  area  and  4.1  for 
the  middle  area,  corresponding  more  or  less  closely  in  proportion  to  the 
malaria  death  rate,  and  that  the  average  ntunber  of  mosquitoes  per 
collection  for  Southern  California  was  10.1,  while  the  average  nimiber 
per  collection  of  .4.  cccidentailis  and  .4.  punctipennis  com.bined  was  only 
1.7  and  the  malaria  death  rate  .9  per  100,000. 

Although  the  San  Joaquin  \'alley  is  comir.only  regarded  as  not  greatly 
unlike  the  Sacram.cnto  Valley  topographically,  it  will  be  seen  that  the 
annual  m.alaria  death  rate  for  the  latter  is  alm.ost  twice  as  high  as  the 
form.er,  nam.ely  6.3  per  100.000  for  the  San  Joaquin  and  10.9  for  the 
Sacram.cnto.  It  would  appear  that  this  high  rate  for  the  latter  is  ex- 
plained by  the  high  rate  of  efTective  Anopheline  carriers,  i.e.  46.()  per 
cent  of  all  mosquitoes  taken  in  the  Sacram.cnto  Valley  were  A.  occi- 
dentalis  and  .4.  punctipennis  com.bined,  and  only  1S.8  per  cent  consisted 
of  these  two  sjDecies  in  the  San  Joaquin  Valley. 
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Wliik'  the  two  j^nnips  of  Sk'rni  nointiis.  nortlioni  and  nM<M!f.  nI...\\  .^n 
apj»roxinmtdy  ecjual  n^alaria  dcalli  ratt*.  nair.ely  9.1  for  llic  fonitr  and 
lO.f)  for  tlic  latttT.  then.*  is  much  divfr^tTicf  in  the  anophclint'  ir«'S/i«::o 
pojnilation.  as  far  as  collections  were  made,  (hvinj:  to  a  tinM-  hn:!  tn 
caminj:  on  tlic  sun-ey  during  IIMO.  the  middle  Sierra  counties  \\«  r.  :i. .t 
as  well  coven  (1  as  Jiad  Ixen  content  plat  ttl.  and  in  the  seomd  pL'io  Man- 
jH»sa  ('(»inUy.  herein  inclu«lul,  represents  a  stnmj:  Inmsitifm.  U.t?  :n 
fatmal  an<l  to|)f>j^nii»liic  amclitions.  factors  which  are  not  easily  ovi  n't-  v 
in  a  classifieatifm  hastcl  on  county  lines.  In  spite  of  this  then-  \<.  t>  \ t  r- 
theKss  a  hij^Ji  jK-Tcvnta^e  of  AtiofhcU'S  /*M«</if«'»r>rn. 

The  cuistal  c*<»iinties,  northern. middle  an<l  scrutlieni.  sJiow  a  nuieh  ii  •  rr 
c<»nsistent  nite.  Initli  f(»r  malaria  and  fnr  Anophelines.  i  e.  a  vtr\  !•••.% 
malaria  rati-  and  a  ver\  ImkIi  nite  of  A  pM-uJof^tfuttpt'tntt^  th.r  pnd*t!i- 
nanl  Anc.phelim- 

'Ilwit  tl:e  relatiiin  between  potentially  efieetive  anopheline  earr:i  rs 
alone  uimI  ih.e  n^alaria  nite  should  n<»t  Ik-  pnsMtl  too  hanl  is  iniliaittil  tv 
tlie  fact  lliat  Xhv  eon^hiiml  A.  i*i i  iJtuUiliy  and  A  f^imUfstnn^  nitt-  fi-r 
tlie  San  Joiiquin  X'alley  stands  at  iss  |kt  ivnt.  with  a  malaria  d«ai*: 
rati-  of  Ii :{  ]  cr  HHi.UMi  jK»pulatiiin.  as  etimi>;ire<l  with  S»uth«-ni  <  "a!:- 
foinia  with  a  rate  of  1,'»2  \n.r  cint  J/1  iHi  uinttiilts  and  .-l  f^ifutifstirti 
liv.i]  a  n-.-ilaria  diath  nit«-  «.f  i.nh  *.»  ]Kr  llMi.UKi  In  otlu-r  words.  :f  tie 
p<  ti  i:tiai!\  « :« <  tiM  Aih'I  }:t  hin-  latr  ;il«'iii  wtiia  Mifl.i  itiil  indua!<-  ■  f 
II  al.'ina  n:t:ilM.<r.  ><  iitJ.tni  (  ;ilit«'iin.i  ^l:«'Uld  lia\«-  a  n  i:r}:  1  j^'Jn  r  r,i*t' 
ll.an  It  aitiiiil!;.  ]  ii^  'I }  i*- vn  n  u:.-  d:Mn:'aiM\  '.snadil'.  *\pl.i:iitd  *  \ 
t).«  I.u  t  l]  ;ir  !}  1  Tu«'  a:«a'-  :::  •.lu'-lj'n  ,iu  \u  ii.i!il\  tut  r*  iM-.i:.k*  *• 
•  :,■•:!  lui.il..iT  « i.t.il  :1  \  -u  .il  Un  !*•I^  w]  n  }.  »t.|itr"!  l-i-v  ;  :i  -i! 
!•  r  «  Miv,  I  If  •  !..  .  Ill  li  ti.i\  *  \^  i:  .i!i\  II  ill »»  aiwl  tru  •-  i!«i::v 
::  •  :«   .i!:«!  ]  ait  «  1  Siil).«  ii!  (  ".ilitfTT.ia  1h  f. -n   n.i«M)tnN«  -  •  f 

«  ::<  tl!.!i  TmI  .iT.tl  tl.i  II  l}.«  \  II  .i\  I'l  t  r«  M  lit  in  i«-Ii-ldi  r,i*  ;r 
!i«\  ^-itTir  HI  i^i'l.jti  il  am!  w  !«!<  1\  --i  paratid  ^^p-t'^  F  •  •.:< 
.>"'  T  i:  .i!.'.  •!  :!»  •  •  I  tr.i\  i  !  .iid  «  .iTi  tii!  '.i  .in  *  w  itK*  tit  ^r.i  \ «  -< 
r!.  •  ".!  !..r!-.  t  T  I .  •.:r.!i  imI  I  *•  nr.' t:».  i:\ii:*««  TN  ni  .  li;  ^«i - 
:  ..•  .1  I  ■  •  ;  T:!.i  ••  i.  ■  r?  •!.  K:\.  rv;.!,  (  ".-tiTif;.  .  i:s  a  tlt-'Vi  t 
:•    «■•'•!     ■  !   :  ■  !  r.l.i*  :•  :.       .\. m::.    i:  .ir.'.    •  !  t)  «•  A?:*  •  ;  •  !■•.•  % 

:•  *!  ■  !  .1'?  '  !  ?:  •  ^i!«  V.  I  ri  t.ikt :;  :::  \"t  I'.tur.i  ( *«  tIT'.t^ 
!  «  .  ♦  •;  t  <  :!  ■  •  !  \  1  I  !\i!.»  u  }  «  It  !  J  1  vi:;t  1!  it  ti  11  ;«  T.it!:ri  s 
•1  '•  '.  V  \. '.:!!•.  :r ''in  in  :i  /  t  !■  I.  ^  ti  .i!  ii.ti  m  !at:t  •  *  ■  ••  ^ 
» •  'I'  .;!..!  :.i  ;  «!«  :•!«!•  i-.t  ti;  •  n  .i  » •  •!T.lir..itii  -u  t.:  !.n  !•  r-  :?i 
it  •  !•  -Ill  ••;•  s  !*■..!!',  I  ft  I  •  :\ »  ir  '  ijntt"  -i  .irr:«Ts  .ij?  ■  •  ^* 
t-'i-  ••.  •• :  :  •  •..•::*i  *i!l  .1?  ■  \i  .lu!  I  <  :• 'A  a  t « Ttam  ranp-  .  t  f' X  • 
:y.  '  ■  •  !  '  ;  i:'.i!'.«  i:  ••  .ir- ;)•!:!  t  !•-«:  a  ^\ir?  i :«  r.t  |  r- «luetioii  i-f  A?.' - 
p*  I  !:!.«  r     I  ti 
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Anopheles  occidentalis  D.  &  K.  in  California  occurs  most  commonly 
in  the  Sacramento  and  San  Joaquin  Valleys,  practically  throughout  the 
former,  and  from  within  a  very  few  miles  of  both  the  Oregon  and  Mexican 
boundaries,  i.  e.  straight  through  the  state  North  and  South  from  Siskiyou 
to  San  Diego  Counties.  Except  for  the  Sacramento  Valley  where  infec- 
tion is  general  and  almost  so  for  the  San  Joaquin  this  species  was  found  to 
occur  only  in  more  or  less  isolated  foci  in  other  parts  of  its  range.  It 
was  taken  in  great  numbers  within  a  few  feet  of  the  ocean  in  Ventura 
Count>''  where  cool  fogs  generally  prevail,  and  the  temperature  is  conse- 
quently uniform,  to  an  elevation  of  5,480  feet  in  Sierra  County  where 
the  stunmers  are  hot  and  the  winters  are  cold.  In  general,  however,  the 
Sierra  except  the  foothills  are  free  from  Anopheles  occidentalis.  The 
locality  in  Sierra  County  undoubtedly  is  the  result  of  influences  from 
the  Northeast  as  are  also  the  localities  in  Modoc  and  Lassen  Count- 
ies.   Ordinarily  this  species  is  abundant  throughout  its  range. 

Anopheles  punctipennis  Say  on  the  other  hand  shows  a  distinct  in- 
clination to  hug  the  Sierra  foothills  with  sporadic  fod  in  but  very  few 
other  parts  of  the  state.  Only  one  collection  of  mosquitoes  south  of 
Tehachapi  contained  this  species,  namely  a  few  specimens  in  one  locality 
in  San  Diego  County.  Unlike  either  A.  occidentalis  or  A.  pseudopuncti- 
pennis  this  species  is  not  noticeably  atnmdant  in  ntmibers  of  individuals 
in  any  one  locality. 

Anopheles  pseudopunctipennis  Theobald  has  a  very  wide  distribution 
in  California,  almost  coinciding  with  ^4.  occidentalis,  though  absent  from 
the  extreme  northern  tier  of  counties.  This  species  is  also  very  abund- 
ant everywhere  that  it  occurs. 

In  addition  to  the  collection  of  adults,  larvae  were  taken  and  notes 
made  relative  to  breeding  habits.  Field  laboratories  in  connection  with 
mosquito  abatement  districts  and  other  special  laboratories  as  well  have 
been  maintained  in  various  parts  of  the  state.  Much  data  has  thus  been 
accumulated,  of  which  little  has  as  yet  been  correlated.  That  A. 
occidentalis  breeds  by  preference  in  rather  clear  pools  of  water  in  which 
vegetation  is  fairly  abundant  and  open  to  sunshine  seems  to  be  the  case. 
A.  punctipennis  on  the  other  hand  apparently  prefers  quiet  shady 
pools.  A.  pseudopunctipennis  evidently  breeds  by  preference  in  clear 
shallow  pools  along  the  edges  of  receding  streams.  All  three  species  are 
partial  to  mats  of  spirog\Ta  which  provide  a  convenient  shelter  against 
natural  enemies  such  as  predaceous  aquatic  insects  and  surface  feeding 
fishes. 

During  the  summer  of  1920.  from  May  12  to  July  13,  daily  collections 
of  mosquitoes  were  made  at  Vina  (Northern  Sacramento  Valley),  one 
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st-riis  liinj;  iiuK  ors  and  the  (»i1ht  (nitd(K)rs.  The  indoor  colk*ctxc»n$ 
wtTi*  nadf  n*Ktilarly  in  the  sanx*  buildings  consisting  f»f  a  amshtil.  a 
wasliluoise.  sliciweH  atli.  storchtoisi'  and  dwdlinK'.  while  the  iiutdr«ir 
collections  wtre  n\'ule  under  a  sliort  \vo<!<U'n  hridKC  within  ten  to  twelve 
feet  of  an  a^')^u>!atifai  <»f  sl^acks  rK-cupied  by  cliinese  an<l  nej:nns  TJ'.c 
ind(Mir  series  taken  in  an  ana  when* control  mejisxm'S  wen*  in  |»niKn-s» 
dois  not  nifns4nl  a  larj;e  min^lir  of  n'os^itiitoisl  ut  the  fact  nn^ains 
that  of  sevtnty-siA'in  ano^ilu lints  taken,  fifty  were  AftopitcUs  rtiuicKtaits 
(including  only  one  nale;  and  Iwtnty-siven  wen*  A.  fumtifrftms  i in- 
cluding two  naks)  or  pnicticjdly  iwiiv  as  n\*inv  c»f  the  fomuT.  (n  the 
other  land  the  (iutdocir  striis  rqTtsi'ntit!  a  total  of  ;m;j  anofiiulims  of 
whieh  102  Wire  .1  cnuivuhjlis  (12  n^iUs  and  VA)  finmles)  and  241  wi-rr 
A.  f>ut:itifn:ttis  ( l.'iO  malis  and  1 11  fmiales)  or  s^nrethinK  oviT  twicv  as 
many  as  tl  o  latli-r. 

Thest'  c«>llirti<»ns  hrar  out  ver\'  well  the  ^enenil  ol>ser\'ati(ms  tliat 
A.  <»i i  ff/rf.'M/f.N  like  .1.  quihififPUhHUttuy  is  typieally  an  invailer  of  housr» 
and  tnnse<iuently  of  i^nater  im|M)rtancv  as  a  malaria  carriif.  while*  .4 
fmttittpnntiy  is  eliirlly  an  out«liior  hiter.  ]»on'h  hiter,  etc,  and  «if  fcr» 
in'iK)rtancv  as  a  n*alaria  carrier.  During:  the  entin*  iA*ri«Hl  of  iir<» 
month. s  the  will  s<*nened  o»tla)4e  which  was  «K*(*upie<l  by  otir  |«irty  was 
iji't  in\;:d<(I  a  siu^'lt*  tiiiu-  by  .1  fum/i/N-nun  whiU*  .1  i\iuit'tttiih\  was  a 
coiMi"iJ  \i^i!«»r  (  iir  i\|Krniuf  witji  .1  f'uiuL'ptouttf^ttui^  «hinn^ 
tlii^  J «  n<  d  \\;t^  *.«'  liii  itid  fl.a!  ih»  ^-t  m  raid* duct ii»ns ran  It-  n^ade.  l.«iw- 
evi  r.  Ill  I'Ur  \\\*\*  tvjtruim  with  tli^  '.|.«tus  iiH>tli«r  fwirts  i»l  th.e  vtnt** 
W«  an-  itu  liiml  t**  bilnvr  tl  at  it  :■  a  t\pi»al  !  «M  siKfU-s  aItV.<*ii^*f;  :l 
bil«  •■  1  \:n  ail  !  %  n.-v  m  i\    in  « Iv 

.\^  11  a\  1  I  M<  11  to  v\  tin-  a!  «•%*  tit  in  irbt  r  ••!  u'alt  ^  ainl  ftn'alt  s  fi-r 
tl.(  !\\"  ■ ;  i  t  !t  V  \ii;i!i  r  » i'ti' :»!« lat'j'ii  IS  iii.t  far  tP»ir  ttjua!  In  tlii^  o-n- 
n«  1 1:*  r  !T  ;■  :!:!« Tl  v.iii'  !•'  iioii  il.at  thr  n  al«  Mhs^n-ptar  alt'tit  tlit-  ir.tildlr 
tii  N«\ii!bir  .iT;d  ita:  ptai  tl:t-  |i-1!«.\mi^'  \iar  duniu:  tJ'.i-  last  wt*fk  tn 
A;:'       .\  :.:•»■;.;..•     v  :!:!«  i  •''.!!  :n  tl.«   a«liiit  •  ta^-i  .  t}.«    tinialt^  oitin 

aj  ••.••!.  ■:  «  •  •  m:  •  v.-  :i:ii)»?'  <!uiii.r  tit  v.  .lUiii  i!a\s«.t  I'rbniaf". 
ai.«!  \!.i'i^  ...)..  ,.^  !.i' !i  ,  ^1  ;  :!.'  'I  *  i  t  ••!  ^t  T\;itt««ijs  arr  uiij^'ft- 
ar*  '••!•)  •  •.:■';■:•••!»•:.•?"■!  and  ::  i  ,1  !  « t  !i  »  itinisH  iit!\  ai!\  imi| 
t' ..'  !  •  '.i:'-  «  •  ••.  '  ■;.!..?■'!  !  Mi!«l  !.i.:!i  jii  '}.*  a\itunin  will:  a 
•'*  *.  -'i!  ..  i.:  :...'  ••  .  I.  .ii:  iij?  t]  I  !.i- 1  bt- -  d  .ird  aiain  an»-!ln  r 
•  ..•'       •  •  ■  ,    ..:••.    .  •    •.    .  ■  ::  !!  .i!.    •!  I   t.T  »  !.r.  .  ,1       R.  ii  ark.iblr  rt  Milts 
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THE  SEASONAL  HISTORY  OF  ANOPHELES  OCCIDENTALIS 
D.  &  K.  IN  CALIFORNUi 

By  Stanxey  B.  Freeborn,  University  of  Calijornij 

The  control  of  malarial  mosquitoes  has  been  operated  for  years  on  the 
assumption  that  Reaumur's  classical  work  on  the  life  history  of  Culex 
pipiens  was  a  suitable  basis  for  the  life  history  of  all  mosquitoes.  It  is 
only  within  a  comparatively  few  years  that  ecological  studies  have  been 
conducted  with  anophehne  mosquitoes  to  lay  the  foundation  for  a  more 
economical  and  efficient  method  of  control  operation  than  that  which 
followed  the  old  slogan  of  "Oil  or  drain  all  standing  water"  with  no  ref- 
erence to  type  of  breeding  place,  presence  of  larvae,  or  time  of  year. 
There  is  no  question  in  the  writer's  mind  regarding  the  success  of  a 
campaign  carried  out  along  these  lines,  but  in  the  light  of  what  we  know 
r^aixiing  selective  breeding  and  the  limited  generations  of  the  insects, 
the  wraste  in  materials,  time,  and  energy  of  these  **  shotgun"  methods  is 
appalling. 

Perhaps  the  most  important  field  for  improvement  can  be  based  on  the 
study  of  the  life  history.  It  was  the  writer's  good  fortime  to  be  detailed 
to  co-operate  in  June  1919  with  a  party  of  U.  S.  Public  Health  Service 
oflScers  at  Chico,  California  where  investigations  were  being  carried  on 
regarding  the  status  of  anopheline  mosquitoes  in  the  rice  fields.  In  this 
month  he  began  a  weekly  collection  of  all  mosquitoes  appearing  under  a 
highway  bridge  situated  some  distance  from  the  nearest  rice  field.  This 
procedure  was  maintained  by  the  writer  until  other  work  called  him 
away  in  August  after  which  Mr.  W.  C.  Purdy,  special  expert  of  the  U.  S. 
P.  H.  S.,  made  the  weekly  collections  forwarding  them  to  the  wrriter  for 
identification.  The  bridge  under  which  the  collections  were  made  was  a 
modem,  concrete,  highway  structure  spanning  a  natural  drainage  slough, 
continually  holding  water  but  without  a  noticeable  current  in  the  im- 
mediate vicinity  of  the  bridge  during  most  of  the  year.  Mosquito 
breeding,  during  the  season,  was  prolific  in  many  parts  of  the  slough. 
No  control  measures  were  imdertaken  within  five  miles  of  the  bridge. 
Collections  were  made  in  shell  vials  containing  chloroform  or  cyanide, 
the  specimens  transferred  to  pill  boxes  and  transported  to  the  laboratory 
for  identification.  All  mosquitoes  resting  on  the  roof  or  sides  of  the 
bridge  w^ere  taken  except  on  certain  occasions  when  the  single  collection 
would  have  run  into  the  thousands.  At  such  times  the  distribution  of 
the  mosquitoes  under  the  bridge  was  observed  and  enough  sections 
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College  of  Agriculture. 
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oovered  to  approximAte  a  half  or  a  quarter,  from  the  • 
which  the  whole  population  was  estimated.   In  all  26,010 
were  collected  and  identified  in  the  sixteen  months  of  the 
which  5.756  were  A.  occidtnlalis  D.  ft  K.    Because  this  spedei 
optimum  breeding  conditions  in  the  immediate  vicinity  of  the 
point  and  its  more  important  bearing  upon  the  malaria  question. 
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the  western  counterpart  of  the  eastern  quadrimaculatHS  Say  it  is  iindoubt- 
edly  the  most  important  malaria  carrier  in  the  West,  the  above 
explanation  and  charts  are  offered. 

The  study  of  the  chart  of  male  collection  establishes  two  points  (1) 
that  hibernation,  indicated  by  the  absence  of  males  starts  just  after  the 
middle  of  November  and  (2)  the  curves  are  strongly  suggestive  of  only 
two  generations  a  year  with  a  possibility  of  the  earliest  members  of  a 
third  overtaking  the  stragglers  of  a  second  during  September  with  the 
appearance  of  a  possible  fourth  in  October  or  November.  In  connection 
with  the  first  point,  ** hibernation"  is  used  in  a  rather  loose  fashion  as  no 
true  dormancy  occurs  in  the  overwintering  females.  They  frequently 
change  their  places  of  refuge  as  shown  by  the  fact  that  we  were  able  to 
make  repeated  complete  collections  beneath  the  bridge  thruout  the 
winter.  However,  they  show  no  inclination  to  feed  in  the  open  thru- 
out the  period,  the  earliest  records  of  this  being  in  January  in  unusually 
warm  weather. 

In  February  of  each  year  the  females  begin  to  emerge  from  their  over- 
wintering refuges.  In  the  year  shown  on  the  chart  (1920)  this  emer- 
gence was  accomplished  gradually,  but  on  the  following  year  the  emer- 
gence was  extremely  uniform  and  striking.  About  February  twentieth 
communities  in  many  parts  of  California  were  deluged  with  enor- 
mous swarms  of  i4.  occidetttalis  females  which  invaded  houses,  biting 
viciously  even  in  bright  sunlight.  By  the  last  of  the  month,  however, 
they  had  practically  disappeared.  During  this  flight  of  emergence,  the 
area  infested  is  almost  always  greater  than  at  any  other  period  of  the 
year,  many  districts  being  invaded  in  February  by  A.  occidentalis  that 
are  entirely  free  from  them  during  the  remainder  of  the  year.  The 
only  explanation  at  hand  is  that  the  unusual  length  of  flight  at  this  time 
is  a  biological  stimulus  to  ensure  the  spread  of  the  species.  Females 
dissected  during  the  winter  and  at  the  start  of  the  emergence  flight 
contained  round,  half  groi^Ti  eggs  in  the  ovaries  but  those  taken  later 
showed  fully  developed  eggs.  Some  unfed  migrants  given  a  blood  meal 
in  the  laboratory  developed  m-ature  eggs  in  approximately  48  hours. 
This  migratory  flight  from  hibernation  quarters  on  the  part  of  the  over- 
wintering females  is  the  official  opening  of  the  season  for  A.  occidentalis 
Eggs  are  deposited  and  the  adult  population  falls  off  ver\^  rapidly  in 
numbers  with  adult  mosquitoes  practically  absent  in  April.  From  the 
information  at  hand,  which  is  limited  to  a  single  experiment  and  the 
study  of  the  chart  of  female  occidentalis  collections,  it  would  appear  that 
the  overwintering  females  lay  but  a  single  batch  of  eggs  before  death 
overtakes  them.  Several  migrant  females  were  confined  in  the  labora- 
tory in  the  spring  of  1920,  and  given  blood  meals  whenever  they  could  be 
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inducfcl  to  hitc.  All  <lqK)sit«l  sinj^lc  Ixitchc's  of  crks  and  then  died 
despite  tlic  iitnvisl  rare  without  ovii)osilinK  a  st-cond  lime  in  contrast  to 
the  nM(lst*ason  ftiralcs  which  fn*ciucntly  cU']K»sit  two  ami  sonu'tinH*s  three 
Imtclus  of  ix^^a  in  aiptivityundiT  similar  drciimstances.  The  study  of 
tJic  collection  chart  of  l»oth  n^'iles  and  females  shows  the  i-n^ei^ence  of 
tlie  first  ^'eneration  of  the  \ear  reaeliin^'  its  jJCiik  during:  tlie  first  of  June 
and  is  f(ill(>we<M»y  a  nipitldecTi-asi*  in  mim.lK'rs  that  wfiuldhaveliit-nrc- 
plaail  l»y  a  mon-  sustaimd  airve  had  there  Ui'n  more  than  «ine  series  «if 
dejKwitetl  e^'^'s.  It  is  intenslinj.:  to  note  the  tJiree  fn-aks  tluit  fli-n«vte 
tJie  eirer^jencv  of  first  hnKHl  nuiles  in  April.  May  and  earlv  June  and 
ha/anl  at  lluir  connection  witli  the  tJinv  |K*aks  of  ovrn\ interin^r  fenuik« 
tJiat  were  ahro:td  in  l*eliniar\-  and  March  (t)ie  iimT^ientx*  fn>m  hilirr- 
nation  ln-in^:  mnisually  ^;nidual  during;  tlu'  year  in  question  » 

The  indivithials  of  th.is  first  v;enenition  whicJi  iK'jJian  to  iinery-c  fnwn  iiu- 
IMition  in  Mav  and  June  an*  relatively  few  in  nun^lnT.  This  may  \iv  due 
to  the  sirall  mnrlK-r  of  i^fjjs  dejMisiti^l  l»y  the  «»ver\vinterinj»  females  as 
advancxtl  ahove.  or  it  nuiy  U*  due  to  the  haranls  of  life  at  this  ttmr  uf 
year.  The  aveni^;e  low  ttirinnitun-  pn>](»n^s  tlie  lar\'al  life  of  this 
jjenenition  to  appn>ximately  two  n^onths  chihn^'  which  time  the\'  are 
amstantly  ex|M»s4il  to  their  pntlacunis  and  f».'inisitic  ennrii-s  and  to  the 
ilan^MT  i»f  U-inj.:  wasl^d  out  K\-  hiv.'h  water,  a  fact«ir  which  dis|M*<(-s  nf 
n*:iii\  n'«'s<|iiiii»  l:tr\ai  Irrnliii;,;  a!»»ii;:  tin-  i-<!'^*is  ***  stnaii's  Nil  \*\  n^tlt- 
in^:  ir«»uiitain  ^!i«i\\n 

F«Ttili/ali«ii  «•!  t'  *'  Ii  iralt  •^  laki  ^^  I'hin  i»rTiMilMl« ! .  ut-»Ti  tTrrrvriuv 
Tl.r  jviih  s  «  n  ivyr  l.t-t  ami  ira\  K*  ^n  n  Lmmthi;;  ..m  r  <ir  nrar  t*:f  l»ntil- 
iuy  platf.  in  'ii\i!'  -  w.inr'^  av.  aitTHi'  I*  «  .iiiT.iratur  "!  O.v  »rir.alts  T!ic 
inii\ir'>iil  IiTtihty  "!  ta;it\ii««l  \\\\'\  I'tMiiMiis  j.i.mt*.  ti»  a  \%r\  iK*rfi-<-t 
Iiiojf^'ual  arrari;'!  ii'i  i.t  i-iiaM'.ii;-  an  iii!.klhMr  tirl:h  at:"!j  •■?'  ihr  fitnak' 
anil  *tn  ii^t)  •  i;^  Ki.i^  '  i  ♦ti*  hii"!i  \  .n  il  «»ij )  i'.  «'?.si  rxatj^n  «ir  aiii*p)u-Ime 
niatm;-  !}..»»  li  «   !t  II  .i!r      «  I-.-  .ut  a  i:a!r  \r**u   T*  «■  ].**\i  :!?!;■  ^uann 
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respect  to  temperature,  humidity,  breeding  places,  and  food  but  death 
alwa>'^  resulted  with  one  exception  before  the  third  deposition  and 
subsequent  dissection  invariably  showed  the  ovaries  filled  with  eggs 
which  from  a  biological  standpoint  would  indicate  a  premature  death. 
The  total  num.ber  of  eggs  that  can  be  deposited  by  a  single  female  of 
this  first  generation  under  natural  conditions  must  remain  a  conjecture 
at  this  time.  Under  laborator>'  conditions  the  greatest  number  of 
separate  laj'ings  for  A.  occidentalis  was  three,  with  a  total  deposition  of 
four  himdred  and  ninety-one  eggs. 

•  With  this  propensity  for  e^g  laying  in  mind  which  under  natural 
conditions  is  continued  thru  an  unknown  number  of  batches,  the  ascend- 
ing curve  beginning  in  late  July  and  reaching  its  peak  in  late  September 
is  easily  foreseen. 

The  origin  of  the  overwintering  females  is  a  difficult  point  to  fix.  ^  How- 
ever, Mitzmain  has  shown  that  engorged  females  are  unable  to  pass  the 
winter  successfully.  It  is  to  be  inferred  therefore,  that  they  are  tfie 
members  of  the  last  batch  of  the  season  which  occurs  if  we  refer  to  the 
chart  of  m^ale  collections  and  estimate  the  life  of  the  m.ale  occidentalis  at 
a  week,  about  the  fifteenth  of  Novem_ber.  \\Tiether  these  individuals 
are  technically  stragglers  of  the  second  generation  represented  by  the 
September  peak  or  of  a  third  or  fourth  generation  is  at  present  unknown. 

The  practical  points  from,  a  control  standpoint  in  these  studies  resolve 
them^ves  about  the  time  for  offensive  measures  against  malarial  mos- 
quitoes. After  the  migratory  flight  of  the  .overwintering  females  there 
follows  a  rapid  decrease  in  the  adult  population  to  the  point  when  prac- 
tically every  living  member  of  the  species  is  in  the  aquatic  larval  stage, 
(early  April  in  the  locality  represented  in  the  charts.)  The  drainage, 
filling  or  oiling  of  all  breeding  places  at  this  period,  if  carefully  done 
controls,  with  the  exception  of  the  subsequent  breeding  of  foreign  in- 
vading females,  the  entire  generation  that  are  the  progenitors  of  the 
summer  and  fall  broods.  If  this  opportunity  is  neglected,  the  emerging 
females  capable  of  depositing  many  consecutive  batches  of  eggs  lay  the 
foundation  for  an  overlapping  series  of  adults  and  larvae  that  ensure  the 
survival  of  the  species  over  a  continued  campaign  directed  against  the 
larvae. 

Once  again  during  the  year  man  is  given  his  chance  to  strike  a  decisive 
blow  against  this  species.  This  opportunity  comes  in  California  in  Oc- 
tober or  in  any  locality  where  hibernation  occurs  soon  after  the  fall  peak 
of  the  adult  population  takes  place.  At  this  time,  the  nimiber  of 
adults  are  being  rapidly  depicted  but  breeding  waters  are  stocked  with 
larvae  which  will  give  rise  to  thousands  of  females  emerging  too  late  to 
f 


420  JOUtNAL  or  ECONOMIC  RNTOMOLOGT  [V-ti    II 

feed  and  consequently  fitted  to  oven^-inttT  and  produce  the  ej:>js  for  the 
first  generation  of  the  next  year.  Contn)l  work  inirsued  as  the  adults  erf 
the  fall  peak  are  decreasing  and  directc^d  against  the  larvae  in\'arial>ly 
reduces  to  the  minimum  the  numbers  of  oven\-intering  females. 

The  practicability  of  these  measures  is  not  limited  to  a  thei»nrtiaU 
examination  of  the  charts  Imt  has  l)een  demonstrated  in  actual  field 
practice  in  California.  In  the  fall  of  1019.  the  u-riter  had  charge  of  mn 
anti-malarial  campaign  at  Anderson  in  Northern  California,  where 
preliminar\'  work  was  undertaken  in  August.  By  October  first,  as  far  as 
repeated  field  insjx^ctions  amid  dettTmine.  contn)!  was  alisolutcv  The 
work  was  continued  on  jKTmanent  ditches  until  DecemlKT  first  dunnc 
which  time  no  lar\'ae  were  ol)ser\'ed.  Work  was  tJien  discontinued  by  our 
project,  the  res|x>nsibilities  Iwing  nss\mie<l  by  Icxral  authorities  (>n  the 
follo^^'ing  spring  at  the  time  of  the  migrator>-  enuTgtTice  flight  in  sumiund- 
ing  arens.  Anderson  was  comjMiratively  free,  a  few  adults  drifting  in  fn«n 
unprotected  areas  with  the  result  that  the  individuals  of  the  fimt  bniud 
even  if  uncontrolled  would  have  l)een  of  little  Siinitary  im|)ortancr 

In  the  S|)ring  of  n)2l.the  abrupt  and  over^-helming  mignit«ir>-  ctncr- 
gence  flight  so  incensed  an  already  alucalct!  nmnici|Mil  }Kyfmlation  in  the 
northern  f)art  of  (California  tiiat  imblic  cUunor  demande«l  immcvluite 
action  on  the  i>art  of  the  health  aulhontii*s  who  n*s|Km<leil  by  ilniimnic 
and  oilin>:  all  bnttliii^^'  platx-s  in  tlu-  iTniiiicipalitv .  hilht-rlii  a  iiot.»n«iu* 
malarial  ivnlt-r  'Vhv  first  bpHMJ  !uv«t  tiiurK'^il.  and  by  inid.sununer 
ni<>S4|uitn  n>ntn»l  ojK-ratiMiis  wrn-  cli<o»nlimiiil  as  no  lar\ar  t-^nil^l  \nr 
found  wit}. ill  thr  an-a  <  »ii  i)n\iMiis  \rars  \\].ru  w^rk  wa^^  start»-«l  at  jl 
lalrr  datr  iIm-  iiitin-  ap|»n»priati«»n  t«»r  !r«iMjuit<»  i'oiitn»l  \\a»»  i!i\arw^!y 
exhaustrd  Ufnrr  thr  s«-as<»ii  <lrr\\  t<»  .1  »!«»m-  and  in«»s4jiulii  t^»!ilr«»!  >*,l* 
pmMi-niitual  'I  lis  y«ar.  l:«>\Mvrr.  witli  \\«»ik  slartiiu:  at  a  \rr\  \\hr\\ 
dalr  i!<'viuit«»  t«»titP»l  was  al»s«.!nif  l.\  iTM«N\iiint'«r  aiul  lull\  «»titJ.Al! 
tlu*  ai»pp»pnatiMn  \\}:ith  wa^  t}.r  s,inu-  as  nn  pn\ii'iis  M-.irs  ninasritil  m 
tl.f  «  i^\   !r».r-iir\ 

A  A  fit*:  ::f'tt:i::  >a\  aiul  A  f  *  u.:  fur.  :  f*  r.r.:  'I!:o.^,i!.l  .lid  !V -t 
I.H««1    l!l    *)  '     tlTJimllatr    VUHUt\    <»1    t!.r   «  • 'lIi*  » '..  .fl    ^-".lit    l]\v  i!imHvn:«  iri   IS 

linit«»lt'.  \  ;;.  r.'.;.:  I)  i\  K  <  M  t:.«  •-«  iv.  •'  ;*  1  n -^  .iU.\r  m«  fi*.i"n«l. 
lit*I«-  1-  k::"V  T.  «•!.«»  it;:!;,-  \]a\\  li^-.  r!;.i!'.- .!i  in  ("a!:!»'niia  N«»  nf-n!^ 
()!a<li:lt  ra;tuT«  »lu:'.!i/  ti.»  v.iiiti  :  ir."!:t!s  an-  .it  }  .i?;.!  nor  liavr  tJ'r:r 
,iKi  :i  t'.ur:!./  t':.  ;-m-!  ('<»n!i"!  :!.«-.»surrN  dirt*  tol 
.;<■»:.';.";  a  "ii'Iimd  .il»"\  •  'a«»iiM  i^*!!!:-  '.  i\.rsv  s|Kf:r%  am 
■■.  I't   -j.'»'A  n  t"  \M!i*.«  r  «••.  <  r  .t-  !.ir\af 
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An  interesting  feature  in  the  study  of  these  collection  data  is  to  be  found 
in  a  comparison  of  the  first  season  (1919)  with  the  second  season  (1920). 
During  1919  the  nearest  rice  field  was  some  distance  away  but  during  the 
intervening  winter  the  entire  area  surrounding  the  bridge  was  leveled  for 
rice  and  the  collections  for  1920  therefore  show  the  rate  to  be  expected 
from  rice  fields  in  that  particular  vicinity.  The  writer  does  not  care  to 
comment  on  this  phase  of  the  problem  as  Mr.  W.  C.  Purdy  of  the  U.  S. 
Public  Health  Service,  who  so  kindly  made  the  collections  upon  which 
these  studies  are  based,  already  has  in  preparation  a  report  of  this  phase 
of  the  work  which  will  undoubtedly  be  published  at  an  early  date  by 
his  service. 

Summary 

1.  EflScient  mosquito-malaria  control  depends  on  an  intimate  knowl- 
edge of  the  life  history  of  the  m.osquito  in  question  and  can  not  be  based 
on  the  kno^Ti  life  history  of  another  species. 

2.  In  California  A .  occidentalis  D.  & K.  overwinters  as  an  adult  female, 
hibernation  beginning  about  November  15th  and  terminating  in  Feb- 
ruary in  a  \i4despread  migratory'  flight. 

3.  These  overwintering  females  evidently  lay  but  few  eggs  and  have 
all  disappeared  by  April  at  which  time  all  the  individuals  of  the  species 
exist  as  larval  forms. 

4.  The  first  brood  of  the  year  reaches  its  peak  in  Jime.  The  indi- 
viduals of  this  brood  have  the  ability  to  lay  many  series  of  eggs  which 
accounts  for  the  accumulative  peak  of  mosquito  population  that  occurs  in 
September. 

5.  The  species  apparently  passes  thru  two  generations  in  a  season  with 
the  possibility  of  a  third  or  fourth  imder  the  most  favorable  circumstan- 
ces. 

6.  Control  work  directed  against  the  larvae  after  the  spring  migratory 
flight  of  overwintering  adults  and  again  after  the  peak  is  reached  in  the 
fall,  if  carefully  done,  will  hold  this  species  under  control. 
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AXl'KAPHIS  HELICHRYSI  KALT..  APBST  OP  PRUIIB, 
PLUM,  AND  RED  CLOVER  IN  IDAHO 

By  KAI.PH  II.  Smith,  Entomoioiisi, 
Idaho  Expfrimrnt  Stition,  Moscou\  Idih*. 

A  mini  phis  hclichrysi  Kalt.  is  tlic  most  imfwrtant  plant  louar  affect' 
injj  prune  and  i)liun  in  Ida}u>.  Injun-  has  !»ifn  amimon  in  Iwth  do* 
mcsiic  and  conimcTcial  orchanis  during  the  |>ast  ftnir  x-ear*.  Red  clorer 
and  KJinlen  asters,  tlie  most  imix)rtant  summer  host  plants,  are  fir- 
(juently  ven*  heavily  infesti**!.  Injun*  to  cloviT  tlurinR  the  summer 
of  P.rJl  eausetl  a  marked  rethiction  in  the  yield  of  si^vd  in se\*eral ficMl 
near  Twin  Falls  while  florists  an<l  hfrnsewivi*  have  ex|)erienocd  real 
diflUiiIty  in  sucxvssfully  j^Towin^;  j^arden  asters  on  aconint  of  this  aphkL 

HisToKi»Ai..  The  sinries  first  nune  to  the  attention  of  the  i»"ritcr  in 
the  spring  of  l*.MSwhen  on  taking;  up  work  in  Southern  hlaho  he  fuund 
the  foliage  of  prime,  plum  an<l  {KMch  to  l>e  infestinl  with  aphids  to  such 
extent  that  tlie  leaves  of  many  tnt'S  either  mostly  fell  oflT  or  rvmaified 
sln»n^:ly  ciirlttl  thruout  the  summer.  The  aphi<l  afTectinjr  fieach  wwB 
identifieil  as  .\fy:us  fHTMuw  Sulz.  The  siR-cies  infesting  prune  and  phon 
was  identilietl  hy  I  )r  ('.  P.  ( lillelle  and  later  by  Dr.  A.  C.  Baker  as  Amm* 
^l  pi:  t     ht!t.  I:r\'-:    K  a  1 1  rt il  »arh 

T).r  ]H-.t  dniil.tliss  }wis  |i««n  pn*srijl  in  Idalio  fi»r  iranv  vi-ars  l'«i- 
iriiinl'«'ii  d"«  s  not  irrntit'ii  \\  air«tii^:  t!:r  tTilianl  itiMvts  **i  hkihi*  litit  i^-e 
an-  lid  !«•  UlnAf  \]\n\  ]n-  and  i-rnKa*-!'*  ••tlitrs  l:a\f  <*«'nfu*iitl  it  wiXh 
At  urfHihr  ,ii'.:u:  1,  '.I  rrtii::  K*\]\'  \\\.u']\  ranks  n«\t  !•»  .1  lu!tJ:r\u 
as  an  apj  id  jk:!  «.t  jihnn.a!  U  a^\  :n  t^.i  smitlnni  i»;irl  of  the  state  \Vc 
)\n\i  \'i  I  !i  aMr  ti.lind  **u\\  twn  •■ili  *  tioiis  ..f'aj.liids  fn^m  pninranil  pUini 
t}..i?  W'n  Ttadi'  m  Id.il."  ♦■ti\:"U^  !••  P.»ls  < 'n*'  «»f  t!.«s*'  i^  a  mI  un- 
d«t«!i!!:j'd  -M  1 1.  ■•  f'llii  lid  Mi  P»|n.  thr  otV.r.wlMil:  is  laU-U"*!  miTt!v 

1'.:      ";n::    •  r:    :  nni«  .    r..)!ir'«tl    I'.»ll'.    l-     \r.u'.i''i::     /:rii**;r-.    ;   Kalt 

^i  \  >\\i  III  H  Will.  \!:.  :ai.*  !t  r:  .ili  •  anil  rr  .I'l  <  ?Tv'tn  d<'\i '.••;tin#: 
•  !  '  .  n*:  !ri  !  !  .  ••!.;?.*  •!i:M!i.  !'.  '.i?!i  :  jMft  ••!  Ati/n-^t  a*.  'I'wtn  FalU 
..i!*  iliiNift  I'),-.  .iTi  !-.•:::.!  in  i.itf  .il'U!i«!.i!n  i-  "'i  I'l'ia^rr  ••!  ;ni!jc 
.i: '!  '  '\\::\  K\  *)  i  I.'*!!  -  ■:  *i;ti:''MT  'I )  •  n.!;  :.l!;T■^  and  ^^n-^  TnsJi  t»» 
r»  •:■:.  ■  :•  v  i.  ••\ :;  .;!:.i  :•  i  •!  :•!«  li  !.»'•!  "H  t).,  nm!.  r  •^urtai'x-  "t  !•  i  \  .i\e^ 
.i''!-  •••:.i!".'.  '.M'!:!'*)i  «li<-.tl\  i  n?  It  d  li  .i\  i »»  tJat  ).a\  i  U«n  Mir'.til  K\ 
?:  •  ■  •••..  .  1  :.i  r.ifi'  ■:.  •  !!/.  ;<:i  «li  •  ■  ■  iti  d.i?  t}.rJ'.i-  -«.•!  l.uiN  atul  «  ?*.  !'  f 
!.»:".      •■t.i!.«!'  I  l.iri '•  ::..   *./»..-•  Vu  .  \ .  r*.  i  .irl,  *a '•:!•  !*i  ^ud-ji'f  :mnr 

'I-   «   •  I*.   •      t  •■  ■  «  '•     .1-      ..■     «  .  I-  ■'  v      f  I  !.i    .  iv.  !  !'  I '.-  1".  Mtril    I'U**-'  Ki;* 
>•  .    I'  :      **:.    I'»|l. 
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and  most  varieties  of  plum  are  apparently  entirely  dormant  and  those 
of  peach  are  only  slightly  swollen.  The  stem  mothers  which  at  firts 
are  dark  green  but  become  distinctly  reddish  with  a  brown  band  on  the 
dorsum  of  each  body  segment  at  maturit>',  feed  at  the  bases  of  buds  and 
thru  the  bark  of  the  last  season's  growth  until  the  fruit  buds  begin  to 
open.  The  stem  mothers  begin  reproducing  about  the  time  green  tips 
appear  on  the  fruit  buds  of  prune.  Migrants  occur  chiefly  in  the  third 
and  succeeding  generations.  The  progeny  of  the  stem  mothers  are 
-pale  green  with  the  body  integimient  semi-translucent;  only  the  distal 
ends  of  the  antennae  and  the  tarsi  show  slightly  dusky.  In  some  instances 
plum  trees  have  remained  heavily  infested  thruout  the  summer. 

Character  of  Injury.  The  aphid  is  strictly  leaf-feeding  on  prune 
and  plum  but  on  red  clover  and  other  summer  host  plants  it  feeds  chiefly 
on  the  more  concealed  parts  of  stems,  petioles  and  blossoms.  Infested 
leaves  of  prime  and  plimi  curl  tightly  and  develop  numerous  pocket-like 
galls.  New  leaves  at  the  tips  of  infested  branches  become  curled  as 
soon  as  they  start  to  de\'elop.  The  new  growth  of  such  branches  is 
somewhat  stimted  and  malformed  and  there  appears  to  be  a  tendency 
toward  prematiu^  dropping  of  the  fruit  as  a  result  of  the  infestation  of  the 
foliage.  Infestation  is  usually  confined  to  one  or  a  few  branches  on 
moderately  affected  trees,  the  aphids  not  spreading  readily  from  one 
part  of  a  tree  to  another. 

Host  Plants.  All  varieties  of  prune  and  plum  tliat  have  come  under 
our  observation  have  been  susceptible  to  attack  though  seedlings  and 
root  sprouts  appesLV  to  be  favored.  Occasional  colonies  have  Ijeen  found 
on  peach  and  apricot  in  early  spring  1/ut  these  did  not  thrive  in  the  same 
vigorous  manner  as  did  colonies  on  Italian  and  Hungarian  prunes,  and 
varieties  of  ;  !um.  The  most  favore^l  summer  host  plants  in  Idaho  as 
determined  at  present  are  Trifolium  pratense  L.,  garden  varieties  of 
Aster  sp-.  Chrysanthemum  sp.,  Daltlia  sp..  and  Erigeron  canadensis  L. 
The  aphid  has  been  ol/sened  in  smaller  num.liers  on  Achillea  millifolium  L. 
Solidago  serotina  Ait..  Trifolium  hyf/ridum  L.,  T. re  pens  L.,  and  Solidago 
spp. 

Control  MEAsrKES.  Black  I>eaf  M)  used  at  tlie  rate  of  H  pint  to  lUO 
gallons  of  water  wit?i  S'iaj>  as  a  spreader  or  U>  M)^)  gallons  of  dilute  lime- 
sulfur  solution,  and  a;^;^!ied  just  l^efore  l*;e  buds  oixrn  on  prune  and  plum 
has  given  perfect  {:<m\r*y.  Lime-sulfur  ai  winter  strength  lias  not 
been  effective  in  destrv\ing  either  the  eggs  or t!ie  young  stem  mothers. 
Control  of  the  pest  ir.  re^j  clo\'er  fieMs  is  somewliat  o.>mplicated  and  is 
discussed  in  detail  in  a  l^illetin  on  tJie  Clo\'er  Aphis  ^Anurapliis  fxikeri 
Cowen)  now  in  course  of  publication  by  the  Idaho  iCxixTiment  Station. 
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THRIPS  INJURY  TO  PEACHES  IN   SOUTHERN  CAUFORNU 

By  (»EC).  I*.  \Vki.I)<)\,  Pomoiogtst, 
Chaffy   Junior   CMege  of  Agruulture,  ihttaru\    CaitJ. 

In  the  fall  of  1014  s^wnc  KIIktUi  |K\'idu's  vven^  rccdve*!  at  ihf  orTict-  f>f 
the  State  CommissioiUT  of  Hcirtknillun-.  Sacnmienlo.  from  PlacxT('<»uniy. 
These  jK-aches  sliowecl  a  type  of  injun*  wliicJi  at  tliat  time  was  n»>t  nx^ 
OKni/e<|  as  \K-'\n^  due  to  insects.  A  nuniher  of  ^r^iwers  in  the  \icinity 
of  Aulnini  and  New  Castle  win-  awnplainin^;  *>f  clxinuiK*"*'  l»i'ac'he^  which 
were  noticed  at  tlie  time  tlie  fruit  was  iKrinj:  packed.  It  was  not  until 
the  next  season  that  this  injun-  was  fotmd  to  U»  due  to  the  attack  of 
some  sjK'cies  of  thrips.  (*cninly  Fann  Advis<»r  E.  O  Amumls<m.  m 
examining  the  hloss^mis  of  fHacln'S  early  in  the  spring  of  the  year,  found 
thai  Ihey  were  full  of  llirips  I  le  later  matle  ohscT\*alions  which  s}umrd 
conclusively  that  the  injur)-  wliidi  liatl  lKt*n  ol>serve<l  owimionly  the 
previ(»us  season  was  due  to  tliis  little  insict. 

No  data  is  at  han<l  wJiich  woul<l  enahle  «>ne  to  make  anestiniatr  of 
the  injur\-  wliidi  was  done  during  the  vears  I1M4  and  UUo  in  inacrr 
County.  lM»wever.  it  is  known  that  in  s<»me  sections  severe  damai^r  r^ 
sxiltMJ  fnaii  tl'.r  attack  <»f  this  ins^-ct 

III  Ativ'ii^t  *'f  p.»p.»  tl.r  writcT  ir«»\*<l  t»»  Snutlurii  (\'ihl"»nna  takiiv  up 
work  uitl  ill'  ('l.;i!'i\  Iiiin«>r  ('«.llr^'r  of  Aj.Ticulture  It  uas  f«'Un*!  :n 
liH.k'.Ti^'  <«\«r  iM.iil.^s  ti'iit  UMT  (oTi  iTi^'  iiitii  l«K*al  cannt  n«  s  at  <  •nt.ir;*> 
tl:;it  <juil«  a  l;ii^;t  p*  in  iita;  <  « •!  tit  rr  si  (.\\i  d  mnir.  snriLir  t«»  that  v\!  :i  h 
had  l.«tn  ulti!  iii  IM.Krr  ('<iiiit\  INturalts  wtre  nade  *»f  i»f  •^•r- 

criita^'r  «.i  Inn!  wl'.icl:  l.ad  t  l.i- dist  iiu  i  iiark*^  <•(  t}'.ni>*i  and  it  was  i|ftT«l<xl 
tl.at  .i!  l<a.st  !utiit\ -ti\r  jKnttit  of  all  tlir  fniit  wl*u)i  uas  !:aiidlo!  Vv 
«Hal  i  .iiimrjtN  s}  f.wnl  ir.ark*d  inffstati«»n  W*^X  «»!  !hr 
*\  III*  !i  .i-  SI  ^  j.it«  il  \\  itl.  t^i-  <  arimnrs  wwv  imdrr;dtt|  as  t"  u>  at 
:!:-nr'.  A  ft  u  of  \\  t-  i.'..!.  r  ;T"\\rrs  l:«.ui-viT  n-C'-vn:  o! 
".I  .\\ir«  i«-|-oiisiMt  I. -r  t!  :s '.irur'.  as  fpin  tiir.«- to  tir:'r  :n 
l.ad  '-ut!t  u  t\  IfSM  s  III  '^\'  it 

•.sT'ti-T  !  a«l  a'-.  •":';ort\r  ;!  •.  !•■  niakf  n'.on-  rxtr*  sivt-  «•*- 
•.n'.;"tl^l  .  !*ir  diir:'./  a  'far  wla-n  tl.r  ]mM  i^jL% 
.I'ltVii  Ihi*  k!i»'\N"  HI  t- «  l.".tor\  of  j.«-a«h  ^-n-w;!^*  :r. 
r  \i  ']"•  r  l-.'.v.  u!:!lf  :t  .onM  tm.t  U-  fNi?nu»tfd  a*  i  ur- 
:^  las"!;  uoi;M  rr; -rts*  t.t  a  lar^M  sum  of  ni«r'.r%  It  mas 
.»:«  !m1  •  l»si Tvat:"' s  :ti  t).r  luM  ai  *!  of  tl.*-  fnnt  us  it 
.l' '.« T!<  s  t^  a*   ir.^'it     !}  an   lift*.     iH-rct-nl   •iJsowit!    inmry 
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from  thrips.  While  this  injury  does  not  render  the  peaches  valueless, 
many  of  them  are  culls  that  must  be  canned  as  very  low  grade  fruit, 
while  none  of  them  can  be  packed  in  the  higher  grades. 

Life  History 

While  it  was  not  possible  to  make  caref til  enough  life  history  stujiies  of 
the  pest  to  enable  one  to  conclude  definitely  as  to  where  it  spends  the 
winter  season,  etc.,  it  was  found  that  as  soon  as  the  peaches  began  to 
bloom  in  the  spring  adult  thrips  immediately  got  into  the  blossom 
where  egg  laying  took  place  and  where  feeding  was  done  by  both 
adults  and  larvae. 

Throughout  the  time  of  blooming  of  the  peaches  and  later  until  the 
time  when  the  husk  shed  from  the  little  peach  the  injury  continued. 
Practically  no  injury  was  done  after  the  shedding  of  the  husk.  The  very 
uneven  blooming  season  during  1920  made  it  difficult  to  get  any  results 
whatsoever  with  a  contact  spray.  Various  things  were  tried  but  with  no 
success  as  will  be  indicated  later.  The  blooming  period  lasted  approx- 
imately two  to  three  months,  according  to  the  variety  and  all  this  time  as 
the  trees  were  coming  into  bloom,  thrips  were  going  into  the  blossoms. 

After  the  peaches  had  attained  considerable  size  many  thrips  were 
found  in  the  tender  growth  at  the  tips  of  the  twigs.  In  fact,  throughout 
the  entire  summer  season  some  of  them  could  be  found  in  such  places 
but  none  on  the  fruit  for  any  length  of  time  after  the  shedding  of  the 
husk.  The  injur\'  therefore,  by  this  species,  was  found  to  be  done  while 
the  trees  were  in  bloom  and  afterwards  up  to  the  time  of  the  shedding  of 
the  husks. 

DE.MONSTRATIONS 

A  series  of  demonstrations  were  planned  during  the  season  of  1920 
which  were  designed  to  give  the  growers  an  idea  as  to  how  the  pest 
nwght  be  controlled.  It  had  been  claimed  by  those  who  had  worked 
on  the  pest  in  Placer  County  that  a  thorough  spraying  while  the  peaches 
were  in  bloom,  or  a  little  later,  with  Nicotine  Sulfate  Distillate  Emul- 
sion mixture  which  is  so  successfully  used  in  pear  thrips  control, 
would  bring  results.  After  one  or  two  demonstrations  had  been  con- 
ducted it  was  determined  that  so  small  a  percentage  of  the  thrips  was 
being  killed  that  the  spraying  was  not  pa\nng  for  itself.  Careful  ob- 
servations of  the  insect  in  treated  blossoms  led  to  the  belief  that  not 
over  fifty  percent  were  killed  by  a  single  application  of  the  Nicotine 
Sulfate  Distillate  Emulsion  mixture.  It  must  not  be  imderstood  from 
this  that  the  mixture  did  not  kill  for  it  was  found  that  where  it  was 
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possible  U)  ^et  the  spray  on  the  thrips,  that  there  was  no  trouble  in 
killing;  tluin.  The  difficulty  lay  in  iKrin^  a!)lc  to  get  the  spray  into 
the  hk>ss(ims  and  later  under  the  husks  of  the  little  peaches. 

Vari<xus  t>^x;s  of  nozzle  were  usixl  and  as  high  pressure  as  ^"as  possihk 
to  obtain  witli  a  |Kwer  sprayer  was  trittl  in  an  effort  to  get  the  tpmy 
when*  the  thrift  wen»  protected  by  the  blossonis  or  the  husks.  In  all 
the  work  Uie  fact  WcLS  appaR'nt  Uiat  tlie  i)rotection  of  the  stamen  lian 
and  the  pistil  of  the  \}ciid\  !>lo6sam  was  such  that  it  was  almost  impotnhle 
to  reach  tlie  insects  with  the  spray  and  after  the  peadies  had  formod  the 
same  difliculty  was  exfKTienced  in  getting  tlie  spray  !)eneath  the  dried* 
up  !>lossom  or  husk.  Tims,  after  recommendations  had  tieen  made 
rcganling  the  way  this  insect  might  be  controlled.  ipra>'tng  was  stopped 
in  orchanls  of  the  community  because  of  failure  to  get  the  desired  results. 

DrSTING 

Samples  of  Niaxlust  manufactured  !>y  the  California  Walnut  Grcnren 
Exchange  were  also  used  in  scvne  exixrriments.  Regular  strength  of  this 
material  as  well  as  dou!>le  strL*ngt)i ;  also  a  Nicodust  material  made  from 
nicotine  and  sulphur,  were  all  tried  Init  none  of  them  were  soooeMfiiL 
Blossoms  that  witl*  tlionnighly  coated  mth  these  dust  materials  were 
linnight  into  tin-  lalM>nitor>-  and  in  twenty-four  hours*  time  it  was  found 
tluit  tJir  thrips  wen'  api«in'ntly  lUSt  as  lively  ius  U*fnre  tlu*  uuitiTial  was 
apphtil  A  few  ilirips  scmmil  to  U-  killwl  when*  the  <lust  came  in  actual 
omlati  with  thrin  Init  whrn*  it  did  n«»t.  then-  seeimni  to  Ik*  n€>effrrt  frxwn 
fiiiius  and  thripN  insidt-  i.f  lilnssmns  when*  the  stfunen  liars  and 
pistil  wt-n-  liravilN  t«iiitf«l  with  this  iiiattTial  wen-  as  lively  as  ever 

It)  l*»'JI  tin-  du»«tiii^*  exiK-niiunts  wen-  nTK-ale<l  althmi^h  it  was  mtt 
|N»ssil,lf  flnritu'.  this  s4-aN4Mi  l'»  lind  a.s  Ii^mI  an  mfrslatitui  ;ls  nmst  c>f  tlie 
unJ.anls  had  tin-  pnvKnis  M*as4»ii  'I'h.f  siinu*  nt*^:ative  nrsults  ^enr 
v<iiy!  Ill  l«»L»|  as  m  l**LM» 

In.?'  u\ 

Ti  i  I  I  .iTai  NTi'ltr  iTiMir\  d«'in  t««  fMaeluN  !»\  tlmpN  a«is\imes»  a  numlicr 
»»I  iW.*  T.  tit  !..n!' .  ul.u  i.  -4  ttn  !••  !«■  iiilhimtnl  si»iiu*\\hat  bv  tiie  variety 

III  t*  I  « a-'*  «•!  I'l.i!:i!»s  ( 'htu'  \.iMft\  !•  n  lA.itnplf.  a  \  ffv  ti*iun<»n  tx^ie 
•  »?  x'tir-.  '.'  .1  IiMl.  fninal  slja|wi!  suijliiu'  •'»  th«-  sudaiv  «»{  tiie  fruit 
It)  t'l  «.i<  •♦!  t!  I  lu  k*  t).i  \.iriit\  tin-  itmir\  lliat  is  iiion*  (iffniiiiiiily 
t)o»iiii|  »  •!:  is*  ,  ..I  .1  ;.itti!)i.:  '-r  .Iijiiphtu;  «»f  thf  surtaiv  nt  tlie  fruit  In 
iit}.«T  1  .1  *  w).#:t  •*«  111/.-  I:a.*>  1k«u  nin«»vi^|  iiititrlv  by  the  tlinirt  m 
fi-^tbiu'    t:  *    .kit)  ^^)ll  b<   iiil<iii»l  a  «|rfp  nil  atnl  will  Ik-  ^In<l■lt^.  like  the 
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skin  of  the  nectarine.  Wav>'  red  lines  are  commonly  seen  on  such  vari- 
eties as  Lovell,  while  russet  or  scabby  patches  and  streaks  may  be  found 
on  practically  all  varieties  where  injury  has  taken  place. 

This  injtuy,  while  as  has  already  been  stated,  does  not  seriously  impair 
the  quality  of  the  peach,  makes  it  very  difficult  to  remove  the  peel  when 
the  fruit  is  being  canned.  In  the  modem  commercial  canneries  the 
peaches  are  peeled  by  means  of  lye  and  it  was  found  that  the  lye  bath 
did  not  successfully  remove  the  skin  from  thrips  injured  peaches,  thus 
necessitating  hand  tiimming  of  the  portions  of  the  fruit  affected,  which 
is  slow  and  expensive. 

Other  Hosts 

Not  only  is  the  species  of  thrips  which  is  found  injuring  peaches  injur- 
ious to  this  fruit,  but  it  is  also  very  commonly  found  on  plums,  apricots 
and  nectarines.  In  the  case  of  the  nectarine  the  injury  is  more  severe 
than  with  any  other  fruit  where  the  pest  has  been  seen.  Plums  are 
frequently  badly  injured  while  apricots  are  injured  to  a  lesser  extent. 
The  Royal  variety  which  is  more  commonly  grown  in  Calif omia  than 
any  other  variety  of  apricot,  does  not  seem  to  be  so  susceptible  to  attack 
as  the  Tilton  variety,  another  commercial  sort  which  is  commonly  grown. 
Wherever  the  latter  variety  has  been  observed,  large  numbers  of  thrips. 
have  been  found  feeding  upon  it. 

A  species  that  may  be  identical  with  the  peach  species  has  been  found 
feeding  on  apples  in  the  Yucaipa  section  of  San  Bernardino  County. 
During  the  season  of  1920  there  were  large  numbers  of  thrips  in  the 
blossoms  of  the  apple  but  the  injtuy  did  not  seem  to  be  great. 

Seasonal  Occurrences 

Fortunately  the  thrips  pest  seems  to  vary  greatly  in  its  attack  from 
season  to  season.  As  has  already  been  stated  during  the  season  of  1919 
and  1920  the  injury  in  the  Ontario-Cucamonga-Pomona  section  of  South- 
em  California,  was  very  severe.  This  year,  1921,  the  injury  was  slight 
and  in  the  spring  it  was  rather  difficult  to  find  orchards  where  there  were 
enough  thrips  to  make  experimental  work  worth  while.  Then  too,  the 
blooming  season  of  peaches  in  1921  extended  over  a  much  shorter  period 
than  the  previous  season.  This  factor  in  itself  bears  a  very  close  relation 
to  the  damage  done  by  the  insect  for  when  there  is  a  long'blooming 
period  there  is  a  correspondingly  long  time  for  the  insects  tofeed  in  the 
blossom  and  under  the  husks  which  of  course,  means  far  greater  injury. 
While  the  blooming  season  in  1920  as  has  been  stated,  was  from  two  to 
three  months,  in  1921  peaches  were  through  blooming  in  practically 
one  month's  time. 
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Species 

Nothing;  has  !>een  said  that  would  indicate  what  Sfiedes  of  thript  it 
responsible  for  the  injun'  to  peaches  that  has  been  described  in  this 
paper.  At  the  present  time  a  positive  determination  has  not  been  nmde 
The  species  ver\'  closely  resembles  the  grain  thrips,  Euthrips  tritui  bat 
some  thrips  experts  who  have  examined  material  doubt  that  it  is  this 
species.  There  is  a  possibility  of  its  IkHhr  Euthrips  htlianthi  accordini; 
to  Morgan  of  the  V .  S.  Bureau  of  Entomology.  Paul  Jones,  Entrvnolcw 
gist  for  Balfour.  ( lUthrie  &  Com|)any.  San  Francisco,  who  has  exaxnined 
material,  tliinks  that  the  species  is  Euthrips  tritici,  although  he  is  not 
positive  that  it  is.  The  writer  inclines  to  the  l)elief  that  Eutkrtps 
helianthi  is  the  sjH'cies  which  we  have  l)een  dealing  with  in  our  |H-ach 
orchards.  It  is  a  si)ecies  that  is  very  commonly  found  on  sunflom-m  and 
last  fall  in  fields  where  tJien*  were  humlreds  of  acres  of  sunflowem  in 
blocmi.  tlmps  ocaimxl  in  large  numln-rs  in  even*  blossom.  It  howeA-cr. 
seems  to  Ih*  a  g(*neml  fi*eder  and  may  U*  found  in  the  blossom  of  alfatfju 
Burr  cIovtT.  Melilotus.  mustard,  and  various  other  flcmering  plants. 

The  great  damage  which  has  l)i*en  done  during  certain  seasons  by  thii 
species  in  l)oih  tlie  Northern  |)art  of  the  state  and  the  Southern  deciduouft 
fruit  gnnving  st-ction.  nuiki*s  it  a  |)est  of  first  imjx^rtance  The  injur\'  to 
jK^aclus  as  il  <H'mm-<l  in  192<)  in  thr  Hntario  stiiimi  is  oim|t:ini!>le  to 
tlial  of  jK'ars  i»\  iK-ar  thrips  iluriii;.'  a  s^aMiTi  of  Uul  itif« -station  It  ts 
th<*n'f<»rr  iin|H>rtaiit  tliat  vuiu-  ranfiil  \v«irk  U*  ilnnr  mi  thi«i  itiMi't  t<» 
(Irtt-nriTH-  !}:«•  s]Hrn*s.  Its  lift-  haMls  ari'l  iiutlnxl*^  **i  o»iitn»l  At  ihr 
pns<iit  tiirt-  \Nr  an-  ti^i  lustitu*!  iii  si.itnu'  that  t!:«-  i»nliTi;ir\  Miit^>«l» 
ul.:(l;  an-  \isiil  m  O.a-  t'«'iUr«»l  i»l  jn-ai  t!iri]»»;  w  ill  U-  a  siuxi-ss  in  tht*  orntr^*- 
of  |Katl!  tl.nps  luiaiis*-  t).«  jHst  !s  ^i  wrll  pr«»tri  tttl  iluniiv;  •*:«■  «'nt:rf 
tiiTif  "f  lt^  Ii-nliiu'  <»n  'H-aclu^ 
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Oil  spraying  for  leaf -roller  control  in  the  apple  orchards  of  the  Pajaro 
Valley  during  the  past  few  years  has  been,  at  best,  only  partially  suo- 
oessftil.  The  more  or  less  unsatisfactory  results  obtained  were  undoubt- 
edly due  to  several  factors,  one  of  which,  and  in  the  writer's  opinion,  by 
far  the  most  important,  has  been  the  use  of  oils  not  especially  adapted 
to  leaf-roller  control. 

Various  workers  along  these  lines  have  recommended,  at  different 
times,  kerosene  emulsion  and  nfiiscible  oil  spraj^.  Indeed  the  splendid 
results  obtained  by  Gillette  and  Weldon*  in  Colorado,  by  Leroy  Childs* 
in  Oregon  and  by  B.  B.  Fulton*  in  Oregon  would  seem  to  indicate  that  the 
problem  of  leaf-roller  control  has  been  solved.  In  the  Watsonville 
section,  however,  oil  spraj^  that  might  be  classified  under  the  names  of 
kerosene  emulsion  or  miscible  oils  have  given  practically  no  control. 
It  ocau^  to  the  writer  that  the  generally  negative  results  obtained  with 
these  types  of  materials  might  possibly  be  due  to  the  fact  that  the  oils 
used  may  have  been  of  the  Western,  or  asphaltimi,  type  rather  than  the 
Eastern  or  paraffin  type.  Mr.  George  M.  List*  in  reporting  the  results  of 
the  season's  spraying  in  the  Canyon  City  and  Penrose  districts  of 
Colorado  in  1919  states  that  a  considerable  difference  was  found  between 
the  killing  qualities  of  a  miscible  oil  prepared  from  a  heavy  paraffin  base 
oil  and  a  miscible  oil  prepared  from  an  asphalttmi  base  oil.  With  the 
idea  of  this  difference  in  mind  several  tests  of  a  few  samples  of  both  of 
these  oils  were  conducted  by  the  writer  during  the  winter  of  1920-1921 
and  it  is  with  the  results  of  these  experiments  that  this  paper  chiefly  deals. 

The  several  oils  used  in  the  tests  included  a  42°  Batmi^  crude  oil  direct 
from  the  wells  of  Pennsylvania,  Gas  oil,  a  distillate  of  34°  Baum^ 
trom  the  Pennsylvania  crude  oil  and  sold  by  the  Standard  Oil  Company 
of  New  Jersey,  a  24°  Batmi^  California  crude  oil.  Western  Shell  distillate 
of  38°  Batmi^,  Calol  Diesiel  engine  oil  of  24°  Batmi^  sold  by  the  Standard 
Oil  Company  of  California.  In  addition  to  these  oils  two  commercially 
prepared  emulsions  were  tested.  These  were  Ortho  Crude  Oil  Emulsion 
manufactured  by  the  California  Spray  Chemical  Company  and  Spra- 
mulsion  sold  by  the  Sherwin-Williams  Company.     Also  included  in  the 
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table  of  ri'sults  is  a  ccnint  from  cgj;  masses  collfctwl  fnim  an  orrhord 
sprayed  in  Januar\'  lOlOwith  Misciblc  Oil  No.  1.  iranufactun-fl  !•>■  lial- 
four  Ciutliric  &  Company.  In  regard  to  this  lattiT  test,  howeviT.  thr 
writer  di»sires  to  explain  that  he  cannot  vouch  for  tlie  quality  of  the  work 
as  it  was  jmn-ly  a  commercial  job  and  was  in  no  way  undtT  his  dtftxticn 
nor  was  he  present  to  witness  any  of  the  oiK*nition  of  spniyinj* 

The  writer's  experiments,  which  for  the  most  |>art  were  sinilar  to  those 
conducted  !>y  other  workers  along  tht*st*  lines.  inclu<lc*d  the  difi]itnf*  r4 
egg  musses  in  various  emulsions  as  well  as  the  actual  sjmi\'ing  in  the  fieM. 

By  refiTring  to  the  acc<imi)aning  ta!>li^  tlie  data  c»btaimxi  in  Cfninttnir 
the  egg  masses  may  U*  noted.  The  (a)  figunii  ^L^>^esent  the  results  nl 
the  kill  obtained  liy  dipfiing  egg  mass(*s  in  emulsions  and  then  inculatinf: 
the  eggs  at  alxnit  27*C\  Before  placing  the  eggs  in  the  inculxitor  thc\' 
were  left  exjiosed  to  the  air  for  a  jieriod  of  fourteen  da)!;.  The  reason  for 
dil>ping  egg  masses  in  the  emukions  was  to  ot)tain  thorough  contact 
l>c*twei*n  the  mass  and  the  liquid,  a  factor  which  cannot  \ie  entirely  con* 
tnJled  in  actual  spra>'ing.  Dipping  also  aiTords  a  simplified  method  of 
indicating,  to  a  limited  extetit.  the  effects  of  the  various  strengths  of  the 
oils  used. 

The  (!))  figures  rqiresent  the  egg  counts  from  the  sfiravTd  pkstm. 

All  of  th<-  •unilsions  pn^fwintl  f<»r  the  exf)criments  contained  2.A^J  of 
cri'Sdl  sfuip  as  the  t-nnilsifxing  agent,  witJi  the  excepticm  of  cine  sample  ol 
the  Pinnsylvania  rnidr  oil  wliieli  was  inuilsified  by  tin*  (*altf(>mia  Sfmiy 
ChtnMcal  ('<»ir.i«uiy  UMiig  tl:«-  s;ari-  irtth'*!  tJiat  is  i-mployitl  in  prr|iannic 
the  ng\ilar  ()rtl.«i  Cnnlr  (  \\  linulsion  The  cTes<»l  s<»iHp  was  pnimml 
aeeonlin^:  to  tlu-  following'  fi»nriila  en-Mlie  aci<l  .'»  |Mninds.  fatty  and  S 
fMiutids.  ^o«lunr  hydroxulr  I  7  jKrumls 

'IJjr  fi^:tIn^  t»blaimd  fniTi  tJi«-  Wistrni  Slull  distillati-  pl«»t  M-rvr  ver>' 
uill  for  a  «l.rrk  as  tin-  cttiiit  from  the  actual  cheek  pl«»t  vantti  liul  little 
fron*  lluM-  tipjn-s  In  obtaining  tlu*  oitints  irtnv  the  vyys  on  the  trrr^ 
tl:<-  n'rtJ.«<l  lolli.wnj  \\;is  ti»  ta^!  a  mimU-r  «•!  i-yx  nasM-s  <»n  the  Xrvr^  t^ 
eaiJ.  I -lot  'ii**t  altf-r  spraNuu:  iit^d  to  wivr  to  these  n\'i»*M's  fi»r  the  onint 
wluti  tl  f  hat<j!  ti«r  tl.r  distnrt  wav  tiirphtr  This  ta^'j^m^r  prrventril 
in(  hnhii^- «  yy  na^M  s  tl.at  n  a\  l:a\f  niraiiidl  on  tht*  tn^s  fnifr.  the  \rar» 
prrMous  III  I. nil  laM-  \\),rn  i'ln-  til  iiMifr  vyys  hatehrd  m  the  mass  ji  >ftx« 
eonsidrnd  as  a  l:.itti.  \*'T  t).rii:ass 

III  .irium^-  .it  x\a  }■<  rii  :\\,\yv  «•!  kill  for  thr  \ arums  fii!sa  n-ore  aciunitr 
li^'urr  \x«'tiM  •'b\ii'\is!\  *..i\f  U«n  ««lttaitutl  if  a  grratrr  numl»fr  of  egg 
n  a*s«  s  }  ;m!  )h  I  ti  u^A  !•  ■:  \hv  (i'lints  Ijowi-vfr.  m  order  to  fanhtate  the 
wi'fk.  tl.is  l.u"l:«T  <lt;rn  o!  actiiracA  was  sicntiettl  for  llie  n-astm  that 
tJ.t  tilal  miniU  r  ol  vyy  n'as.S4s  many  infrstationint}iis<!tstnct isrelatix-r- 
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ly  small  and  consequently  the  eggs  are  ver>'  difficult  to  obtain  in  large 
numbers.  The  eggs  are  placed  almost  entirely  on  the  extremities  of  the 
branches,  on  twigs  usually  not  greater  in  diameter  than  an  ordinary 
pencil.  The  writer  has  never  observed  an  egg  mass  on  the  m^n  trunks 
of  trees  in  the  Watsonville  district  and  it  is  indeed  rarely  that  the  ^gs 
can  be  found  even  on  large  branches.  It  is  quite  evident  also  that  this 
position  factor  of  the  eggs  has  a  direct  bearing  on  the  'd^^ree  of 
killing  efficienc\'^  that  can  be  obtained,  even  with  a  well  adapted  material, 
because  of  the  misses  that  unavoidably  occur  in  spraying.  Within  the 
bounds  of  economy  it  is  almost  an  impossibility  to  thoroughly  wet  the 
extremities,  particularly  if  the  trees  be  large.  It  might  be  added  further 
that  the  comparatively  small  ntmiber  of  ^gs  deposited  means  a  small 
number  of  worms,  each  of  which  is  able  to  do  its  maximtun  amount  of 
injtiry  and  any  spray  that  tends  to  reduce  the  ntmiber  of  worms  at  all 
will  correspondingly  reduce  the  total  amount  of  injury. 

The  best  control  obtained  with  any  oils  in  the  tests  was  procured  with 
the  emulsion  of  the  Pennsylvania  Gas  Oil,  10  per  cent  of  which  gave  an 
80.9  per  cent  kill  in  the  sprayed  plot. 

The  results  obtained  by  dipping  eggs  in  three  strengths  of  this  same 
oil  would  seem  to  indicate  that  for  spraying  a  5  per  cent  dilution  is  a 
Httle  too  weak  while  a  15  per  cent  strength  would  possibly  give  a  better 
kill  on  the  trees  than  10  per  cent.  It  is  the  writer's  opinion  in  this  case, 
however,  that  a  10  per  cent  emulsion  is  sufficiently  strong  and  that  ineffi- 
ciency in  spraying  accounts  for  the  19.1  per  cent  of  eggs  that  were  not 
killed. 

The  Pennsylvania  crude  oil  in  both  types  of  emulsions  gave  very  good 
killing  results  with  the  dipped  masses  in  the  10  per  cent  and  15  percent 
strengths.  The  same  can  be  said  of  the  Calol  Diesiel  Oil.  The  failure 
of  the  10  per  cent  strength  of  these  oils  to  kill  the  eggs  on  the  trees  is  not 
easily  explained,  especially  since  the  sam.e  strength  in  dipping  was  quite 
effective  with  all  of  them.. 

The  emulsions  of  California  distillate  gave  practically  no  control  with 
any  strength,  the  figures  being  about  the  same  as  the  check  for  both 
dipped  and  sprayed  egg  m^asses. 

The  results  obtained  with  Spra-mulsion  on  the  trees  were  almost 
negligible  and  only  fair  results  were  obtained  with  the  dipped  masses. 

The  coimt  of  the  eggs  from  the  orchard  sprayed  with  the  Balfour  Guth- 
rie &  Company's  Miscible  Oil  No.  1  showed  a  very  low  percentage  of  kill, 
but  as  stated  before,  the  wTiter  is  in  no  way  responsible  for  the  preparation 
or  application  of  the  spray  in  this  orchard. 
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The  Ortho  brand  of  Western  cnidte  oil  cmulsaan  s»ve  a  50  per 
loll  on  the  trees  sprayed  with  the  customary  12  per  cent  stieii(th  of  oiL 
The  results  obtained  from  both  t>'pes  of  enndsioas  of  the  Western  oiHle 
oil  in  the  dipping  experiments  gave  some  rather  interesting  figures  shoar* 
ing  that  the  killing  efficiency  varied  more  or  less  directly  with  the  per- 
centage of  oil  in  the  mixtures.  In  regard  to  the  figure  of  97.7  per  cent 
Idn  obtained  with  the  15  per  cent  Ortho  crudte  oil  sample  it  miglit  be 
explained  that  all  but  one  egg  in  one  mass  failed  to  hatch  which  would 
make  the  actual  kill  very  dose  to  100  per  cent.  The  rcnhs  obtained 
with  the  12  per  cent  crude  oil  8am.ple  on  the  trees  were  not  entirdy  satia- 
bctory,  in  spite  of  the  fact  that  the  number  of  cull  apples  was  reduced  to 
9.02  per  cent  total  injury  as  compared  with  a  chedc  of  26.9  per  cent  total 
fruit  injur}'.  The  figures  obtained  from  the  masses  dipped  in  15  per 
cent  strength  woukl  seem  to  indicate  that  this  greater  strength  of  oil  ia 
needed  to  obtain  sattsfiRctor>'  results  from,  spranng.  especially  siaoe 
under  the  ideal  killing  conditions  offered  by  the  dipping  nwthod  the 
strength  of  oil  required  was  15  per  cent  for  good  results.  This  is  a  poinl 
which  will  be  carefully  investigated  during  the  coming  season. 

Crude  oil  ontilsions  are  widely  used  in  the  apple  orchards  of  the 
Pkjaro  Valle>'  as  general  winter  8|)ra>-s.  giving  excellent  results  in  the 
GontH)!  of  the  many  scafe  insects  as  well  as  numerous  other  reutant 
oviTW'inlmnj;  instvl  forms.  In  odditicm,  tht'sc  mati-rials  pmcluce  mark* 
cd  irti*  sturukition.  For  these  n-asons  the  continual  use  of  crude  oil 
emulsion  is  highly  desinihle  on  llie  f«irt  of  mnny  jn^m-ers  and  it  would 
undotihtevlly  iHtniine  even  mon-  so  if  ftiuiwl  efTedive  in  contndling  kaf- 
nilltTs  i\X  a  stniu'lh  within  the  limits  of  rens4»nA!»le  c*«ts. 
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(a)  S%Pws»-  Om  Oil                                                                                      41  3  44 
10%      44  o  44 

15%      »._                 *'  ®  V 

(b)  10%      Feb.  J           SI  la  63 

(a)  5%  Calol  DiMiel  OU^Undaitl  Oil  Co.                                              34  22  46 

10% SO  3  S3 

IS% «                 **  ®  *» 

(b)  10% Feb.  8             19  48  67 

(a)  Spra-mokion  maximum  strength  recommended  i-io                        35  19  44 

(b)  Svra-mfuUon  maximum  strength  Feb.  8              6  44  so 

(b)     Mtadble  Oil  No.  i  Recommended  strength 

(Balfoor  Gothrie  ft  Co)  Jan.  1919        4  53  S7          7.oi% 


SUMMARY  OF  LIFE  HISTORY  OF  BEET  LEAFHOPPER 

(EUTETTIX  TENELLA  BAEXR) 

By  Henry  H.  P.  Severin,  Ph.  D., 
Calif amia  Agricultural  Experiment  Station. 

According  to  Ball*  the  beet  leafhopper  (Euteiiix  tenella  Baker)  is  a 
"single-brooded  species."  In  his  life  history  chart,  Ball  indicates  that 
the  adults  niake  their  appearance  on  beets  in  March  and  the  nymphs  are 
present  from  May  to  Jtily  in  the  San  Joaquin  Valley  and  from  May  to 
August  in  the  Salinas  Valley  of  California. 

We***  have  published  an  account  of  the  life  histor>'  of  the  beet  leaf- 
hopper  and  reared  two  broods  out-of-doors  in  the  fog  belt  district  at 
Berkeley  during  1918. 

Stahl^  bred  t^'O  generations  out-of-doors  in  the  fog  belt  district  at 
Spreckels,  California  and  a  third  and  even  fourth  brood  were  obtained  in 
the  greenhouse. 

We  determined  the  life  history  of  the  beet  leafhopper  at  Manteca, 
situated  in  the  Northern  end  of  the  San  Joaquin  Valley.  A  detailed  study 
of  the  life  history  was  started  with  the  dark  adults  which  wintered  over 
in  the  cultivated  area  and  the  work  with  the  successive  generations  was 
conducted  during  1919-1920.  No  breeding  experiments  have  been 
conducted  on  the  plains  and  foothills  to  determine  the  number  of  broods, 
and  we  are  assuming  that  the  first  pale  green  adults  which  invade  the 
cultivated  area  represent  the  first  or  spring  generation.    After  the  first 


»Ball,  E.  D.,  1917.  The  Beet  Leafhopper  and  the  Curly  Leaf  Disease  that  it 
Transmits.    Utah  Agr.  Exp.  Sta..  Bui.  155,  pp.  1-56. 

•Severin,  H.  H.  P.  1919.  THE  BEET  LEAFHOPPER.  A  Report  on  Investi- 
ga  tions  into  its  Occurrence  in  California.  Facts  About  Sugar,  VHI,  No.  7,  pp.  130- 
131. 134;  No.  8,  pp.  150-151 ;  No.  9,  pp.  170-171;  No.  10.  pp.  190-191;  No.  11,  pp.  210- 
211;  No.  12,  pp.  230-231 ;  No.  13,  250,  255. 

'Severin,  H.  H.  P.  1919.  Investigations  of  the  Beet  Leafhopper  (EuteUix  tenella 
Baker)  in  California.    Jour.  Econ.  Ent..  XII,  No.  4,  pp.  312-326. 
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flight  cif  the  pale  green  t'ulults  into  the  cultivatwl  regions  during  1919. 
the  nirniUT  of  generations  was  again  ascertained.  Various  phases  of 
the  life  histon-  determine*!  in  cages  were  checked  up  in  the  culti\'atcd 
area  and  on  the  plains  and  foothills  for  a  iieriod  of  four  \Tars. 

The  egg  |)eriod  was  determintxl  twicv  during  each  month  frtnn  Fc*>- 
nian-  to  OctoU-r.  The  inculmtion  |K*riodss  variwi  from  11 -.Vi  dax-n.  the 
shortest  egg  jKTiods  occuring  fnim  July  to  Septemlicr.  Eggs  deiKwitcd 
from  Novi-mlKT  1  to  Janiuin*  1.'),  failed  to  hatch  or  the  nx-mphu  died 
out-of-<loors  during  the  winter.  The  t*ggs  do  not  develo|>  u-ithcnit  ferti- 
lization. 

Temi)eralure  plays  an  imiKwrtant  role  on  tlie  duration  f>f  the  egg  iHTiod 
Tlie  mean  temjKrraturi*  was  S**F.  higher  in  tlie  case  of  an  egg  stage  requir- 
ing 44  days  and  extending  fn»m.  the  winttT  into  tjic  sj)ring.  Uian  the  in- 
culmtion  j)eriod  of  2S  days  in  the  autumn.  The  \€iw  winter  tmiienitufe 
and  hunMdity  prolong  the  egg  jieriod  Imt  the  rate  of  de%'ela|«nent  it 
increase<l  i luring  the  sjmng.  wliereas  the  high  early  autumn  tcmpenitiisv 
tncniises  t!)e  rate  of  i*arly  em!>r>'onic  devxlofjment  and  multa  in  a 
shorter  egg  stage  even  with  a  Icm-ering  of  the  tempemture  later  in  the  tmO 

Tlie  n\inphal  |»eriods  of  the  first  !>nxxi  xTirieJ  fnwn  £i-:i7dayt  from 
April  to  ( )ctolKT.    The  egg  and  nx-mphal  jHTicwls  N'arieii  fmm  37-99da>-« 

During  llu-  wintrr  a  high  m<»rtality  of  the  n>inphs  ixxnimnl  which  liatrh- 
I'd  from  i-yx^  dtp<»sitti!  durinj.;  Srpt<irlKT  and  ( -rtolKT 

Slahl*  f\i»<rirmxii  irnnv  ilitVirultHs  in  tietenrining  the  nuiximum 
muiiUT  of  i-ggs (lriM»sit(*<l  \»\  a  siti^lf  f*inal«-  athl  n*o»nls  tlie  de|MiRitU)n  of 
2.'{7  «v^:s  )»\  oTu-  ftiiKilr  at  Spnrkrls  and  1?17  r^;gs  !»y  another  fenude  at 
kivtrsitlf  'I'o  drlennnu-  thr  nuinUr  i»f  rv»K^  Ahitii  a  smgle  ftTiuk*  i>f 
the-  first  l»n»«>d  dtposils  diinti^:  ^.i  r  lifr.  a  iralt-  and  fenuU-  were  confined 
in  a  cagr  «'Tulosinf:  a  su^'ar  Utl  Thr  male  actjuini!  the  wingecl  sta^ 
on  Mi»y  S  »'md  thr  f<inal«*  on  Mav  *.»  'Pie  eggs  wrn*  alhm-ed  to  hatch 
aiifi  \hv  t«»tal  niwr^HT  of  Ti\n*i»hs  nirovitj  from  thr  (vige  wmiKI  (n)iial  the 
rV>'-la\n];:  t'a;»;iritv  providnu:  all  of  tlu*  t■v:^:^  haldHti!  A  total  of  ."CiS 
n\i!il'l.*«  \\»  n*  niroMil  twio-  diinng  <ac'h  month  frt»m  June  !.*•  to  August 
\i\      '!'»«•  !«inal«*  *\ut\  oti  N^vi-mlKT  2<» 

I'oiir  ^TiuTalions  wi-rr  hnil  fn»tn  tin-  «L'irk  ft-maU-N  uhuh  wint»'rtil  «i\it 
in  thf  nillivattd  an-.i  Alter  iht-  Hight  of  the  first  l»n«»*l  fnun  the  plains 
an.l  t«"'tl.il!s  !til«i  Oa-  mlf.valnl  ana.  fi»ur  more  n'lUTations  were  hretl  fC 
;i  loi.il  ••:  tiv«-  !.r'ii«!s  'I'h«-  months  of  n^aMinun*  emergeiuv  of  the  hret 
to  thr  I. tirtl    l.r««-ls  *»rid  fr«»m  tl;e  tiark  fniuth-s  whirJi  winlerftl  «ivit  in 

•^  1*111.  i     I.  P.rjil      ^•  :  !i,    .  M  !hf  \aIv  Hist.cv  ant!  Ilulnt^'^  thr  llrct  LrttTv*!) 
l^rr       I"uf  .Vjjr    Ki-i#-ari  M.  XX.  N'»  4,  pj»  'Ji^t'Sul 


October,  '21]  sbverin  :    beet  leaf  hopper  435 

the  cultivated  area  correspond  to  the  same  months  in  which  the  second 
to  the  fifth  generations  were  reared  from  the  pale  ereen  leafhoppers  as 
follows:  Jxme-July;  July-August;  September-October  and  October- 
November. 

The  minimiun  preoviposition  period  of  the  first  brood  adults  required 
three  days  during  July  at  a  mean  temperature  of  80.3°F.  The  pre- 
oviposition period  of  the  dark  overwintering  females  varied  from  3-4K 
months,  hence  no  eggs  were  deposited  during  the  autumn.  The  follow- 
ing percentages  of  dark  females  collected  during  the  winter  on  the  Coast 
Range  had  fully  developed  eggs  in  the  ovaries:  December  4%;  January 
52-64%  and  February  86-99%. 

The  longevity  of  60  m.ales  and  40  females  of  the  spring  brood  collected 
on  April  28,  1919  on  the  plains  near  the  foothills  of  the  Coast  Range  was 
determined  in  a  cage  out-of-doors  and  varied  as  follows:  males,  three 
months ;  fem^es.  four  m.onths.  The  longest  adult  life  of  four  generations 
which  were  bred  varied  as  follows: 

Females. 

9-10  months. 
5-12  months. 
11  months. 
8  months. 

The  longevity  of  the  dark  overwintering  adults  can  be  determined 
approximately  under  natural  conditions.  Dark  specimens  first  make 
their  appearance  in  August  in  the  cultivated  area  and  are  abundant 
from  September  to  Novem.ber.  The  first  n\arked  reduction  in  the 
number  of  dark  males  occurred  during  December  in  both  the  cultivated 
area  and  on  the  plains  and  foothills  and  from.  February  to  March,  males 
are  very  rarely  taken.  The  length  of  adult  life  of  the  dark  males 
is  about  foiu"  m.onths.  The  first  m.arked  reduction  in  the  niunber  of 
dark  females  occurs  during  March  and  April.  In  all  probability,  the 
last  dark  females  are  at  the  end  of  their  natural  life  by  the  time  that  the 
pasture  vegetation  becom.es  dry.  It  is  doubtful  whether  any  dark 
females  which  flew  to  the  plains  and  foothills  during  the  autumji,  return 
to  the  cultivated  area  during  the  spring.  The  longevity  of  the  dark 
overwintering  females  is  about  seven  or  eight  months  tinder  natural 
conditions.  It  is  evident  that  the  longest  adult  life  in  cages,  of  four 
broods  which  were  bred,  is  greatly  prolonged  and  does  not  occur  imder 
natural  conditions. 

Light  colored  adults  rarely  winter  over.  Som.e  specimens  collected 
on  the  plains  and  foothills  from  October  to  January  had  mattu^  eggs  in 
the  ovaries,  while  others  like  the  dark  females,  winter  over  without  depos- 
iting eggs  dtuing  the  autumn. 
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Second 
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Third 
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Fourth 

4 
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The  dark  nudes  foUovr  the  femalet  to  the  plains  and  foothilK 
during  the  autumn  and  die  during  the  winter.  During  the 
hovpsver,  most  of  the  first  brood  pale  green  males  remain  biiiind  no  tka 
plains  and  foothills  and  probably  die  after  the  pasture  vcgetatiQii  be* 
oomes  dry.  After  a  flight  had  occurred  during  the  spring.  8%  of  the 
specimens  collected  in  the  cultivated  area  were  males  and  02%  wero  f^ 
males.  After  the  invasion  of  the  spring  brood  into  the  cuhivaled  area 
92%  of  the  females  had  mature  eggs  in  the  ovaries. 


OBSmVATIONS  ON  THB  BIOLOGY  OP  APPLE  APHDB 

By  PsAitB  H.  LATaaop.  Attwei^lt  Bm§$m§l§ifil 


It  not  infrequently  happens  that  methods  of  treatment  which  have 
been  used  with  great  success  in  the  control  of  insect  pests  in  one  asction 
of  the  country  prove  inadequate  when  applied  in  some  more  or  leas  di^ 
tant  section.  Moreover,  certain  treatments,  such  as  oil  spniya.  wUck 
are  used  with  comparative  safety  in  one  section,  may  be  too  injorioos 
to  permit  of  their  general  use  in  another  section  or  under  different  cB* 
matic  conditions.  These  apparent  discrepancies  may  usnalljr  be 
explained  upon  the  basis  of  variation  in  behavior  of  the  insect  pests  or 
of  the  orchard  trt*c8  in  reacting  to  the  dissimilar  conditions  of  climate. 
tofx>gniphy.  or  other  en>4ronmentaI  conditions  of  the  two  regions 

It  is  therefore  desirable,  in  the  study  of  insect  pt^sts.  to  compare. 
whene\'er  fmuilile,  the  characteristic  !iehA\-ior  of  the  insects  in  different 
sections  of  the  c(nintr\- 

DurinK  the  seasons  of  11115  an«!  \\\\k\,  the  writer  had  opportunity  to 
study,  at  the  (»ene\Ti  Station  in  Wfstem  Nei%-  York,  the  three  species  of 
aphids.  iAphis  avenue  Fah..  ,\phi\  fkmti  I)e  (V.  and  Aphis  Ufrbi  Kalt) 
whicli  are  ccvnmonly  injuricnis  in  apple  orchanls  Since  1017  Iheae 
olisen'ati(»ns  have  U-en  amtinuwl  in  Wwteni  OreKon  This  study. 
mode  in  tlistricts  sr>  wiilt-l  v  s(*|iurati*«l  and  st)  distinctly  ditTercnt  in  climate, 
has  ImniKht  <iut  s*"\'eral  inlen*stin>:  facts  n-latuT  to  the  iH'haxnor  of  these 
insc*ct5 

Rklativk  Aim  mmni  k  of  thk  Si  ki  iks 

I*n»(»aMy  tlie  first  (litTrrt-nct*  to  l>r  notiil  is  x}w  relative  ainindanoe  of 
the  sc-vcnil  s|K-ni-s  in  thr  two  rejjions 

In  wi<steni  New  Yf»rk.  Aphts  itivtute  i%  normally  tiie  most  abundant  of 
the  thrve  sf)ecics     Although  the  actual    injun'  from  this  spedcs  is 
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slight  because  of  its  low  toxicity  upon  apple,  the  species,  nevertheless, 
produces  a  heavy  and  conspicuous  infestation,  especially  upon  the  blos- 
som dusters,  where  it  occurs  in  enormous  numbers. 

In  the  fruit  districts  of  the  Willamette  Valley,  Oregon,  this  species 
is  rare  upon  apple,  and  each  spring  a  thorough  search  has  been  necessary 
in  order  to  find  even  a  single  colony  in  any  of  the  orchards  in  which  ex- 
aminations were  made.  Apparently  this  same  condition  applies  in 
California.^  However,  the  species  occurs  more  or  less  commonly  on 
grains  and  grasses  in  both  Oregon  and  California.  This  seems  to  indi- 
cate that  the  species  is  not  conspicuous  as  an  apple  pest  in  regions  where 
the  climate  permits  wintering  on  grains  or  grasses. 

Next  to  Aphis  avenae,  A.  ponti  is  the  most  abundant  in  apple  orchards 
of  Western  New  York.  The  species  increases  in  abundance  during  ndd- 
summer  and  young  plantings  as  well  as  the  more  succulent  portions  of 
mature  trees  frequently  suffer  severe  injury. 

In  Western  Oregon,  Aphis  pomi  is  by  no  means  xmcommon,  but  severe 
injury  from  this  species  is  not  of  frequent  occurrence.  The  greatest 
abundance  occurs  in  early  siunmer;  later  in  the  season,  infestation  usual- 
ly subsides  to  a  minimtun. 

Aphis  sorbi  is  by  far  the  most  common  species  in  Western  Oregon,  while 
in  Western  New  York,  it  is  ordinarily  the  least  numerous  of  the  three. 
Because  of  the  high  toxicity  of  this  species  upon  apple,  and  because  of  its 
habit  of  malforming  the  fruit,  this  is  a  serious  pest  wherever  it  occurs. 
The  great  abxmdance  of  this  species  xmder  normal  conditions  in  Western 
Or^on  ranks  this  insect  with  the  codling  moth  as  one  of  the  major  pests 
of  the  apple. 

Hatching 

Spring  advances  rapidly  in  Western  New  York  with  a  proportionally 
rapid  hatching  of  the  eggs  of  the  aphids  xmder  consideration.  The 
gradual  approach  of  spring  in  Western  Oregon  is  accompanied  by  a  long 
hatching  period.  There  is  a  corresponding  and  even  more  striking  pro- 
longation of  the  intervals  between  the  hatching  periods  of  the  several 
species. 

During  the  spring  of  1916  Aphis  avenae  began  hatching  in  the  locality 
of  Geneva,  N.  Y.  on  April  22\  A.  ponti  on  April  26,  a  difference  of  four 
days.  A.  sorbi  was  intermediate  between  these  two,  but  there  was  so 
Kttle  difference  in  time  that  the  hatching  of  the  two  species  appeared  to 
occur  almost  simultaneously.     Baker  and  Turner.*  working  at  Vienna, 


'Swain,  Albert  F.,  A  Synopsis  of  the  Aphididae  of  California,  University  of  Cali- 
fornia, Tech.  Bui.,  Vol.  3,  No.  1,  pp.  94, 95. 1919. 
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Virginia  in  1015.  ol>scrvcd  a  diflfemice  of  eleven  da>-8  between  the  I 
ninj;  of  the  hatching;  period  of  .4.  avenac  and  that  of  .4.  pomi, 
studying  these  Sficdes  in  Nem-  Jcrsc\'  in  1910  observed  a  difTcffciicc  of 
fifteen  da\-s  bcti;i'CGn  the  beginning  of  the  hatching  periods. 

In  Western  Oregon,  the  hatching  of  Apltis  pomi  liegins  from  nine  to 
fifteen  da)'S  later  than  i4.5or6f.  The  extreme  scarcity  of  i4  orraarintte 
orchards  under  observation  here  has  made  it  impossible  to  detcnnine  tht 
exact  date  of  hatching:  however,  it  occurs,  certainly  from  ten  to  fiftMB 
da>'8  prior  to  the  hatching  of  .4.  sorbi.  This  makes  an  interval  of  : 
nineteen  to  thirty  da>'8  between  the  hatching  of  .4.  oivimw  and  A, 

The  length  of  the  hatching  period  shoia-s  a  similar  regional 
Baker  and  Turner  record  a  period  of  seventeen  days  between  the  1 
ing  of  the  first  and  last  eggs  of  A.  pomi  in  Virginia.  At  Geneva,  N.  Y.* 
in  1010.  hatching  began  on  April  26  and  was  completed  by  May  S.  a 
period  of  six  days.  At  Corvallis.  Oregon,  in  1021.  the  eggs  upon  < 
under  observation  began  hatching  March  20.  and  continned  to 
until  April  18.  a  period  of  twenty-nine  da>'S. 

St-MMBK  AcTtVITIBS 

The  most  pronounced  regional  difference  noted  in  the  behavior  of 
these  aphis  during  the  summer  months  oocumxl  in  the  time  o(a|ipoaff^ 
anw  of  thr  uinK«l  fonns. 

At  ( ii-nrva.  N  Y..  in  UMfi  tlu*  st'cimd  gi-nrmtion  of  Apkix  ticrfiar  coa- 
sisttf!  i-iuin.*ly  of  wingcti  indiniluals.  ami  tlic  species  quickly  dia- 
apfNisirt^l  fnnn  iJir  appU*.  Hakcr  ami  Turner.*  r^jxirted  OS.l  fier  cent 
fif  tJu-  sii-iiml  x:rnrnition  unn^jcil  at  \*icnn;i.  Virginia  in  1015  At 
('or\'allis.  (  h'l')^!)!!.  in  1010  the  winj:U^«?  fnnns  wrrt»  viTv  fc^'  in  the  afcnod 
generation      They  Int-sune  pn-iltmiituint  in  the  fourtli  generation 

.t/>/fP  ^tfht  sIkims  a  tendency  in  this  some  direction,  which  acoounis 
U»  soine  exti-nt  for  the  mr»n*  serious  natun*  of  the  pest  under  Western 
OftT^'H  o»mliti<ni.s 

During;  the  sununer  of  11M*J.  s]>ivunens  <if  .1  u^fht  werr  placed  on  a 
yolln^;  apple  tn-e  enoloseil  in  a  dieeseejoth  c^age.  Tliis  cage  was  kefil 
const^'intly  inojst.  thus  n^lunng  the  teinin-niture.  raising  the  rrlatava 
hiuiudity .  am!  indueinv:  the  tre«*  to  continue  a  rapid  ami  succulent  growth - 

^MUkrr.  .\  (  rfii^l  Turiirr.  \V  T  .  M«ir|»hiilii|ev  4111I  lli«il-icv<i(t)ir  (irrm  Ap|»k  Apha 
Im  l,MT   \kt   kcM-arrh.  V.  |.|>  1iV»  'HW.  IIUIV 

MVfrr^m.  Alvnh.  Ki-^BinM*  fif  tlir  Kievs  <if  Apkn  avemu  Fah  ami  Apku  pmm§  U» 
c;   t..  V»r*.Kl^  >|.ruvN      /nj.nir    K«^.n    Ent..    XII.  on  :ilU^ma,  IVIU 

•PafTii.  I*   t  .  lI'-lKkiss.  II  K.l^throp.  F  H.  \  Y  Act  F.m»  SuBul.4ai.pSft 

itii: 

MUkcr.  A  C  ■ti.l  Tiirnrr.  W  F  .  A|>plr  ('iram  «phu.  In  Jour  Acr.  Rsioarch.  XVIII 
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The  wingless  viviparous  females  were  produced  throughout  the  summer 
and  were  present  until  killed  by  frost  in  late  November.  So  far  as 
could  be  detennined,  there  was  no  tendency  to  produce  oviparous  forms 
in  the  fall,  and  there  was  no  indication  that  the  species  could  maintain 
its  existence  upon  apple  for  more  than  one  season  without  the  aid  of  the 
plantain  forms. 

Aphis  ponti  also  shows  a  regional  difference  in  the  production  of  winged 
forms.  Baker  and  Turner  found  that  **in  the  second  generation,  the 
winged  form  outntmibers  the  wingless"  in  Virginia.  During  the  spring 
of  1916,  the  writer  observed  colonies  at  Geneva,  N.  Y.  in  which  at  least 
ninety  per  cent  of  the  second  generation  developed  wings.  This  high 
percentage  of  winged  forms  in  the  second  generation  seems  characteristic 
of  A.  pomi  under  Eastern  climatic  conditions.  The  scarcity  of  winged 
forms  of  later  generations  is  equally  characteristic. 

Observations  in  Western  Oregon  show  that  there  is  much  less  tendency 
to  thus  segregate  the  development  of  winged  forms.  In  this  section, 
winged  forms  are  usually  not  numerous  in  the  second  generation.  Here 
the  migratory  forms  are  much  more  ntmierous  in  the  later  generations 
than  is  the  case  in  the  East. 

Winter  Activities 

The  hibernation  of  Aphis  pomi  as  observed  in  Oregon  shows  no  con- 
spicuous variation  from  the  behavior  of  the  species  elsewhere. 

Aphis  avenae  in  Western  Oregon  winters  principally  as  viviparous 
females  on  grains  and  grasses,  where  growth  and  reproduction  take  place 
during  the  winter  months  when  the  temperature  permits.  Compara- 
tively few  migrants  appear  on  the  apple  in  the  fall  and  hibernation  in  the 
egg  stage  on  apple  is  tmcommon. 

Aphis  sorbi  in  Western  Oregon  produces  numerous  migrants  which 
return  to  the  apple  in  the  fall,  and  are  normally  sufficient  to  produce  a 
severe  infestation.  However,  in  this  section,  only  a  portion  of  the  plan- 
tain forms  become  winged  in  the  fall.  A  considerable  percentage  remain 
on  plantain  throughout  the  winter  months.  Reproduction  and  growth 
continue  during  the  winter,  although  reduced  to  a  very  low  rate.  Speci- 
mens bom  in  the  insectary  at  Corvallis,  November  27,  matured  February 
10 —  a  developmental  period  of  seventy-four  days. 

Wintering  on  plantain  is  apparently  normal  with  this  species  in  the 
climate  of  the  Willamette  Valley,  for  infestation  has  been  observed  in  the 
field  throughout  every  winter  since  1917.  During  the  winter  of  1919-20, 
Aphis  sorbi  on  plantain  in  the  field,  where  protected  by  snow,  withstood  a 
temperature  of  thirteen  degrees  below  zero.    Where  there  is  no  pro- 
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tectiofi.  the  q)edet  suocumbs  to  a  much  leu  vigorout 

With  the  approach  of  spring,  the  overwintering  fonm  oo 
become  moie  active,  and  winged  forms  are  produced  to  ipiead  the  in- 
festation. *' 

Economic  CoNsmsRATioNS 

The  effects  of  regional  variation  in  the  behavior  of  apple  aphkb  are  of 
direct  significance  to  the  commercial  fruit  grower.  The  more  severe  in- 
jury to  apple  orchards  nomudly  resulting  from  attadcs  of  Afkis  $aM  m 
Westeni  Orsgon*  makes  the  control  of  this  pest  in  this  seGtkm  even  inovs 
impemtive  than  in  regions  where  injury  is  less  pronounced. 

As  a  nileMpA^  pomi  is  less  injurious  in  orchards  of  Western  Orqgoa 
than  in  the  New  York  fruit  ds8tricts.and  in  noimal  seasons  causes  tbt 
Western  Oregon  ordiardist  little  concern. 

Aphis  oMnoi  is  of  no  importance  as  an  apple  pest  in  Western  Or^goo. 

By  wintering  on  plantain.  Aphis  sarhi  becomes  independent  of  apple 
in  Western  Oregon.  The  continuous  breeding  on  plantain  produoes  a 
source  of  supply  of  these  insects,  whidi  serves  as  a  reservoir  for  the  sp^ 
cies^and  whidi  accounts  in  part  for  the  greater  infestation  of  applss  m 
this  region.  Any  campaign  which  might  be  undertaken  for  the  actani 
enulication  of  the  species  from  Western  Oregon  wouM  have  to  be  waged 
against  tlu*  plnntnin  forms  aii  well  as  the  infestation  cm  an>lc. 

In  WfRliTH  ( >rfKon  llir  K^'aUT  ca|iacity  of  .4/)/im  piwi  for  disprrod  in 
the  laUT  K^-nrrutionK  would  prolialily  KH'atly  inltTfcn*  wiUi  thr  cnntntlof 
tins  s|H.-cie8  during  sc*as<»ns  of  iimisiial  ahundana* 

Thf  most  unfortunate  effect,  li<wever.  «»f  the  ret^ionul  xnriations  noted 
is  Uie  failure  of  tlie  stsindanl  "delayed  doniiant*'  treatment  Vi  success- 
fully contnJ  Aphi\  M»rh  in  Wesleni  C  ^n-^on  in  spite  of  the  succrss  with 
m-hich  this  tmitment  is  applietl  in  the  Mast.  The  unsati8fact4vr>-  mults 
which  an*  attendinK  tlu*  use  of  the  'Melayetl  domumt"  s|iray  of  nKtHmr 
sulphate  for  the  omtn^l  uf  Apiti\  M*rH  in  tJie  WilL'unette  Valley  art*  |in4»- 
ahly  due  t«»  tlie  l<in^:-<lniwnHiiit  liateliin^  |KTiod  mon*  tlian  to  am  other 
factor 


LIFE  mSTORY  OP  THE  CODLING  MOTH  Df  WALHITrS 
AT  SANTA  ANA,  CALIFORNIA 

li\  II  J   nt  KM  I 

Ijfk  Mistomy 

WiNTKhisr.  L.\kVAK      Tlie  kirvae  winter  in  actions  beneath  the 
bark  of  walnut  trvcs.  in  old  pruning  cuts,  under  )>ands.  if  nich  are 
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in  trays  and  other  places  into  which  the  larvae  can  squeeze  for  protection. 
They  are  inactive  in  these  cocoons  until  early  spring,  when  they  re- 
model their  cocoons  so  as  to  furnish  exit  tubes  for  the  moths. 

Spring  Brood  op  Pupae.  On  April  6th  counts  and.  estimates  made 
in  the  field  indicated  that  in  the  walnut,  about  10%  of  the  wintering 
larvae  had  pupated,  while  about  15%  of  those  in  the  apple  had  pupated. 
On  April  19th  about  20%  had  pupated  from  walnut,  and  30%  from  apple. 
The  last  pupation  of  this  brood  occurred  on  June  19  from  walnut,  and 
about  10  days  earlier  from  apple.  The  length  of  this  stage  varies  from 
18  to  30  days. 

Spring  Brood  of  Moths.  The  first  moths  were  seen  in  the  field  on 
April  24.  The  maximum  emergence  was  about  June  1st,  and  the  last 
emergence  record  from  the  apple  was  June  20th,  and  from  the  walnut, 
June  30th. 

The  First  Generation 

First  Brood  of  Eggs.  The  first  eggs  observed  in  the  field  were  on 
May  8th  on  pears.  May  12th  on  apples,  and  May  14th  on  walnuts.  The 
maximum  number  of  eggs  was  present  on  apple  about  Jime  1st,  and  on 
walnuts  about  June  10th.  It  has  been  noted  this  year,  as  in  other  years, 
that  eggs  occur  earlier  on  apple  than  on  walnut,  and  that  eggs  of  this 
brood  continue  to  be  deposited  until  early  in  July.  The  time  of  incuba- 
tion ranges  from  10  to  20  days. 

First  Brood  of  Larvae.  The  first  eggs  observed  to  hatch  was  on 
May  17th  on  apple.  The  peak  of  appearance  of  the  larvae  on  walnut  was 
during  the  2nd  week  of  June.  A  large  majority  of  the  first-brood  larvae 
enter,  or  attempt  to  enter  at  the  calyx  end  of  the  nut.  Before  all  of  this 
brood  enter,  however,  the  nut  becomes  too  hard  (3rd  week  of  June)  at 
the  calyx  end  and  entrance  is  sought  at  other  points,  particularly 
where  two  nuts  are  in  contact.  The  time  spent  in  the  nuts  will  av- 
erage about  35  days.  vSome  of  this  brood  of  larvae  were  still  in  the  nuts 
69  days  after  entrance,  and  even  then  showed  no  signs  of  spinning  un- 
til they  were  disturbed  by  cracking  the  nuts.  Such  records  were  noted 
on  August  18th  and  an  occasional  larva  of  this  brood  pass  the  winter  be 
fore  transforming.  Definite  records  to  this  effect  have  been  noted  at 
Carpinteria  and  Santa  Ana. 

First  Brood  of  Pupae.  The  first  pupation  of  larvae  that  had 
hatched  in  the  spring  was  observed  on  June  15th.     The  majority  of  this 


442  louftNAL  or  ■conomic  bmtoiioumit  IVoL  14 

brood  pupated  during  the  latter  half  of  July.  The  period  ipent  in  tbt 
cocoon  varied  from  6  days  to  seveial  weeks,  but  mott  of  thetpconMos 
transferred  in  10  to  12  da}^. 

First  Brood  pf  Moths.  Moths  from  eggs  laid  in  the  springb^gmto 
appear  on  June  25th,  maximum  July  30.  last  September  1st.  or  later. 
Moths  from  the  spring  brood  are  still  present  at  this  date,  so  that  then 
begins  an  overlapping  of  broods  that  persists  and  becomes  more  pro- 
nounced as  the  season  advances.  In  fact,  the  overiappiog  may  con* 
tinuc  into  the  following  season,  since  larvae  of  two  or  three  diifcreBt 
bloods  may  pass  the  winter  together. 

TIic  data  given  for  the  first  observed  appearance  of  the  eggs,  larvae, 
pupae  and  adults,  are  not  necessarily  for  the  same  insect,  nor  do  tbejr 
represent  the  first  actual  appearance  of  the  different  stages,  but  only  the 
"olisen-ed**  appearance.  For  example,  the  moth  that  emcfged  on  Jt 
2Sth  iAii)at€d  earlier  than  June  20th,  the  date  of  the  first  obaerved  ] 
tion.  The  maximum  emergence  of  this  brood  occurred  about  July  30lli. 
The  length  of  life  of  the  moth  varies  from  5  to  18  da\-s.  the  males  dyinc 
much  earlier  than  the  females. 

The  Skc'ond  Grnrration 

Skcono  Hkcn)|>  of  K(;(;s  T)u* first  (*(;KS<>ft)ie second  hnKxlwcxr  seen 
on  Jul>  .'inl  During  tin*  List  wivk  of  Junr  and  the  first  two  weeks  of 
July,  wliilf  (KX';isif  mal  rv:^;s  wvn-  (irfxtsiuil.  i^K  laying;  w;ls  at  a  minimum 
dunn^  tins  |)i*htMl.  Hi-vjiniiin^:  llu-  thin!  wit^k  of  July,  fjjjrs  iNxame  more 
minu-miis  ami  tlu*  {wak  nf  c^*^  laving  hy  this  tmMMl  was  during  the  first 
wiik  ol  Au^.iist 

Si:toMi  Hk<m)I>  I.amvaf  Sti*on«l  !in««l  kirvar  liegan  tonppear  early 
in.Iulvan«lrt-ar}ut|  tlu-ir  inaxiimunmunUTS  alHHit  tho  si*cnnd  week  of 
Aiu:\»*ii  Onr  lar\-a  wliich  hatrhtil  on  June  'Ml  puiKitcd  <in  August  IS. 
whir*.  rt]»ns4-ntt^!  tin-  slinrtrsi  larval  lifr  olisiT\'i"«l.  2()  fla\-»  I'nder 
Uir  li«*.uliiu:  "I'tf^t  I*r,\si  /.<ir;,ir"  a  nx-onl  was  jjivcn  of  69  da>'S  in  the 
lar\.-il  sUiyy  in  sunmur  an<!  cvt-n  at  the  v\u\  nf  thi<t  fHTiod.  S|nnning 
Mi-inol  tn  Ih-  iiiilno-«!  mily  liv  «hst«r!t;iniv  Many  of  tiw  scccwk!  bmod 
|iir\-ac  jias^i  tlu-  \\int»r  as  snrh.  ami  »lo  not  t'omplftc  thrir  di*\-riot«nent 
until  Xhv  fnllfiwnu:  \«*ar 

ShioMi  liKfMMi  I'l  I'Ai:  AM)  MoTiis  Sum*  of  tlu*  seconKl  limod 
larvae  transfimn  tf»  the  |vii;i;i  an«l  aihilt.the  first  of  which  may  ap|iear 
the  lust  \%c*ek  of  August  and  continue  to  a|>|M.*ar  until  f  krtober. 


October,  '21]  quaylb:    codling  moth  in  walnuts  443 

The  Third  Generation 

Third  Brood  op  Eggs  and  Larvae.  Eggs  and  young  larvae  of 
this  partial  brood,  appear  in  September  and  October.  Recently  hatched 
larvae  have  been  observed  to  enter  the  nuts  as  late  as  the  second  week  in 
October.  When  the  nuts  are  harvested,  while  most  of  the  larvae  are 
mature,  many  will  be  found  in  various  stages  of  development. 

Seasonal  Life  History  at  Santa  Ana 

The  wintering  larvae  in  their  cocoons  began  to  change  to  the  pupae 
late  in  March  and  continue  to  pupate  until  the  middle  of  June.  The 
first  moths  appear  during  the  middle  of  April,  the  peak  of  emergence 
occurs  about  Jime  1st,  and  the  last  of  the  brood  emerges.  The  peak  of 
egg  laying  by  this  spring  brood  of  moths  occurs  the  first  week  or  two  of 
June,  while  the  first  week  of  May  and  the  first  week  of  August  represent 
respectively,  the  beginning  and  end  of  the  brood.  The  peak  of  the  ap- 
pearance of  the  larvae  occurs  about  June  10,  while  May  15  and  July  15 
represent  respectively  the  beginning  and  end  of  the  brood.  The  peak  of 
the  appearance  of  the  moths  of  the  first  brood  occurs  the  first  week  of 
August.  Second  brood  eggs  appear  in  maximum  numbers  August  10th. 
Second  brood  larvae  second  week  of  August,  and  second  brood  moths  the 
last  week  of  August.  Eggs  and  larvae  of  the  third  generation  appear  in 
September  and  October.  The  wintering  larvae  include  those  of  the 
first  second  and  third  broods.  Since  a  few  larvae  of  the  first  brood  show- 
ed no  indication  of  spinning  until  disturbed  on  August  18, 69  days  after 
hatching,  as  well  as  other  records,  indicate  that  some  of  the  larvae  of  the 
first  brood  do  not  transform  until  the  following  year.  There  is  but  one 
full  brood  and  a  partial  second  and  third  brood  of  eggs  and  larvae.  Since, 
however,  larvae  of  the  first,  second  and  third  broods  overwinter,  there  is 
left  but  one  complete  generation  of  the  insect  with  a  partial  second  and 
third. 

Seasonal  History  at  Carpinteria 

While  an  occasional  specimen  will  appear  at  Carpinteria  almost  as 
early  as  at  Santa  Ana,  the  great  majority  appear  much  later  at  Carpin- 
teria. In  1919  the  peak  of  appearance  of  the  spring  brood  of  larvae  was 
during  the  first  and  second  weeks  of  July.  In  1920,  a  warm  spring,  the 
peak  occurred  about  the  third  week  in  June.  There  is  only  a  partial 
second  brood  of  larvae  at  Carpinteria  and  no  third  brood,  so  far  as  ob- 
served. At  Santa  Ana  the  greatest  amoimt  of  injury  is  done  by  the 
second  brood  larvae  in  late  July,  August,  and  early  September,  while  at 
Carpinteria  the  greatest  injury  is  done  by  the  spring  brood  during  the 
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latter  part  of  June,  July  and  August.  NuU  containing  the  spring  brood 
larvae  were  collected  in  July,  and  while  some  of  the  larvae  tianslonswd 
to  the  adult,  some  remained  in  their  cocoons  thioaghout  the  seasoo  and 
the  following  winter.  There  is  thus  only  one  complete  genentkn  of  tha 
insect  at  Carpinteria  and  a  partial  second. 


COLD  STOSAOB  COHmOL  OT  IHSKTS 

By  B.  R.  Db  Ono,  Umimfsiiy  ^  C^MImmm, 

The  thought  of  insect  contrd  in  stored  products  is  usually  assi 
with  a  gross  infestation  followed  by  a  hasty  attempt  to  IdU  aD 
present  by  fumigation  or  other  means.  Such  practice  implies  a  i 
amount  g^  inhiry  by  insect  feeding,  but  this  in  itself  may  be  mall 
pared  with  the  loss  from  impaired  appearsnce  and  the  resulting  pre judios 
of  the  purchaser  of  such  infested  packages,  irrespective  of  whether  or  not 
the  insects  present  are  alive  or  dead.  And  the  higher  the  plane 
which  a  spedlic  bland  rests,  by  reason  of  expensive  advertising,  the  [ 
er  will  be  its  fall,  if  that  brand  becomes  the  symbol  for  "wonn 
goods.  After  the  injury  has  been  accomplished,  the  killing  of  the  d^ 
stnictive  insect  cannot  replace  the  k)ss  in  wcight,ranove  the  fraas  and 
webbing  or  restore  the  damaged  fiber:  neither  is  reinfestation  prevented 
by  fumiKation  or  hiiit.  no  matter  how  carefully  the  work  is  done  Pre- 
vention iR  nccticvl  nithiT  than  curt*,  wc  i^iint  insumncv  against  all  loss 
by  ioMrcts  and  if  fun^  and  bacti-ria  can  Ik*  includt<d.  the  Krvater  the  \'ahiie 
of  the*  trratmi-nt  and  Uiis  is  what  t*oki  stoni^i*  may  act:<«iipliah 

A  ciKi|H-mtivc  i*x|)i'him*nt  lM*tW(t-n  tin*  ( 'alifomia  Assciciatnl  Kaism  I'o 
and  t]K*  rnivcrsity  iif  (*alif(>niia  has  Ut-n  osnplctixl.  whcnrtn  raxsins 
wrrr  stcm^il  fnsn  fuur  ti»  livi*  nmntlis  at  timfHTatun^s  ranging  from  lOT 
lo  4H*  F  Thf  sununarv'  <>f  tlit*  rv|M>rt  for  the  cntin.*  sttiragr  {imcvl  as 
mado  l>y  tiu*  tiTlinical  i-xiH-rt  of  the*  Aswiciaticyn  is  a  folkm'S. 

"It  >Kciit]fl  s4^-ni  fnmi  the  f(»n*t;oin^  t)iat  kiiiiin^  raisins  in  a>ki  storage 
at  all  t€']n]HTatim*s  of  \\f  to  4S*'F.will  pn*vi-nt  infcstatuni.  Init  dors  nut 
im'vrnt  su^arin^.  Iiut  thr  lower  tlu-  tttniNTaturo  at  which  raisins  are 
Bttwtil  \X\v  U-ss  l)u->  an-  su^arttl  " 

"  Als<i  that  niisins  ItmuKht  frmn  any  ilivrtv  of  tt»ld  stora^r  to  .V^F  for 
3t»  h«»urs  ami  ti»tn  to  7<l*F.an'  in  a  shKhtly  U'tter  condition  than  thuae 
tiHAiKht  <linx'tly  fnnn  o»l«l  stoni^i'  to  l\f  F.  t^TOiK-ralun.*" 

"All  of  tJu-s*-  siuiipli-s  Win-  in  j.mk^I  nu-a-hantiiMf  c«>n(iitiiin.  thert* iNrtng 
n(»  (c-nni-ntatit'n.  ins*vts.  or  nioukl  pn*st-nt  '* 

It  is  utll  known  tlmt  at  a  lou*.  constant.  Uin|ii-nitun*  inkivts  arr  dor- 
mant ami  tlir  pmlonKitl  c-xiMWun*  at  a  still  lower  ck>:Trt*  may  cause  death. 
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which  state  may  be  reached  even  more  qtiickly  by  sudden  alternations 
from  low  to  high  and  the  reverse.  Experiments,  to  secure  definite  data 
of  this  nature,  were  conducted  on  the  different  stages  of  the  insects  com- 
monly attacking  dried  fruit,  viz..  Plodia  interpunctella  Hubn.  (Indian 
meal  moth),  Carpophilus  hemipterus  Linn,  (dried  fruit  beetle),  Silvanus 
surinamensis  (saw  toothed  grain  beetle),  Tenebrioides  mauriianictis 
Linn,  (cadelle)  and  Carpoglyphus  passtdarum  Hering.  (dried  fruit  mite). 
No  eggs  were  available  at  this  time  so  this  part  of  the  work  remains  to  be 
completed.  Dried  primes,  raisins  and  figs,  infested  with  the  above 
mentioned  insects,  were  placed  (just  as  they  came  from  the  storeroom 
packed  in  50  potmd  boxes)  in  the  experimental  storage  plant  where  the 
daily  variation  in  temperature  is  less  than  one  degree.  The  temperature 
in  the  different  rooms  being  10"*,  25"*,  32"*,  36"*  and  45"*  to  50"*  F.  Every 
thirty  days  one  or  two  boxes  of  fruit  were  removed,  their  contents  exam- 
ined, and  a  count  made  of  all  insects  foimd  and  their  condition  noted. 
Dead  specimens  were  discarded  to  prevent  their  being  counted  the 
second  time,  if  it  became  necessary  to  make  a  count  in  this  box  in  the 
future.  It  was  thought  that  this  plan  would  better  simulate  conditions 
under  practical  operations  rather  than  to  place  a  coimted  nimxber  of 
insects  in  an  artifically  prepared  feeding  place.  The  total  number  of 
dead  and  living  specimens  w^s  then  taken  as  the  basis  for  determining 
the  percentage  in  the  table.  The  total  number  of  specimens  in  each  spe- 
cies was  not  always  as  large  as  desired  and  as  a  consequence  the  curve  is 
not  as  symmetrical  as  it  would  otherwise  be.  A  summary  of  the  data  as 
given  in  Tables  I  and  II  does  not  distinguish  between  larva,  pupa,  and 
adults,  but  in  the  original  record  the  variation  between  the  stages  was 
not  greats  the  mature  form  of  the  larva  of  both  beetles  and  moths  seemed 
to  be  the  most  resistant  of  any.  The  few  mature  caterpillars  which 
attempted  to  pupate  during  the  storage  period  invariably  died. 

Table  I      Mortality  Rats  By  Tbmpbratuiue 


I^ni^th  of  Exposure 

lOT.                2S*P. 

32»P. 

36»P. 

-r' 

%                       % 

% 

% 

I  month 

100                      98.7 

^0.6 

86.S 

0 

2  months 

w 

88 

100 

0 

3  months 

100             100 

100 

100 

83 

4  months 

100             100 

100 

100 

85.8 

Mites  4  months 

100              42 

45 

- 

3 

Table  II 

Mortality  Rats  By  Spbciks 

(Summary  of  Temperature  Record) 

Named  Insect 

One  Month 

Two  Months 

Three  Months 

Pour  Months 

% 

% 

% 

% 

Plodia  interponctella 

72.4 

77.1 

91.8 

6a.s 

Carpophilus  hemipterus 

76.0 

100 

100 

100 

Silvanus  surinamensis 

41.0 

87.3 

100 

100 

Tenebrioides  mauritanicus 

— 

— 

100 

Carpoglyphus  passolarum 

— 

— 

— 

12 

*Total  numberof  specimens  observed.  C.  hemipterus  294,  S. surinamensis  1133.  7*.  mauritanicus  35. 
P.  iuUrPunOello  404.  C.pnssularum  3909  (estimate). 

The  irregularity  ts  explained  by  the  fact  that  only  40 specimens  were  fotmd  at  this  examination.  15 
of  which  were  larvae  in  the  room  45*-60"  P. 
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From  this  data,  it  yn\l  Ix?  seen  that  a  constant  exposure  of  three  montlis 
or  more  at  any  degree  from  10^  to  36^  P.  has  pnn'en  fatal  to  the  three 
stages  of  all  insects  experimented  upon;  two  \-car8  prior  to  this  a  some- 
what similar  experiment  was  conducted  mth  a  total  mortality  rate  of 
96.5^^  in  the  third  month  and  lOQ^J  in  the  fcxirth  month.  It  may  he 
concluded  then,  that  dried  fruit  stored  at  any  tcmperatuiv  fnmi  1(1*  to 
36^  P.  will  Ik*  free  from  all  injury  by  insects  during  the  time  of  storage  and 
when  remm^ed  at  the  end  of  the  third  or  fourth  month  all.  stages  of  the 
insects  experimented  upon  (unless  it  l»e  the  egg)  would  lie  dead.  The  ae- 
tion  of  ViactiTia  and  fungi  would  also  apparently  he  suspended  durmg 
the  time  of  storage.  A  tem])eFaturc  of  45®  -  50®  P. causes  donnanc>*.  hut 
only  a  low  mortality. 

Such  a  plan  for  handling  dried  fruit  would  give  protection  during  the 
summer  months,  when  practically  all  the  loss  occurs,  so  that  hold-over 
stocks  for  use  during  tlie  summer  or  sfK-culative  material  that  was  lieiog 
storttl  until  another  year  could  Ijc  held  without  risk  of  kMS  by  inaectt. 
Stocks  remaining  in  storage  for  three  or  four  months  would  he  pimcticmlly 
sterile,  from  the  insect  stand|)otnt.  when  rcmoixd.  This  is  not  a  nev 
principle,  liut  an  application  to  a  field  m*here  it  has  not  l)cen  ewunmily 
prBctia*d.  The  dealers  in  furs  have  long'usitl  coU  storage  as  a  summer 
pn»tf<-tion  for  thiir  st«jcks  and  in  MM)7  (Mmilar  N<»  .'tti.  c»f  thf  V  S 
Hun*au  of  Knt*«rnlogy  was  issiu^d  by  ('  L.  Marlott.  giving  tcmiKTatures 
at  whic'ti  tlu-artivitii-snf  tluM'lotlusirntli  art*  i-htrkwl  but  he  S]M*aks  «if 
nmrtalitv  «inly  with  altrnutin^  UiniN-ratiiris 

T)u-  pnuiifsil  appliratif  III  of  v*M  slnnigr  must  ttirliidr  ihf  o«r|ianitivr 
a»st  i»f  riiilUi!  and  iinniuil  tHriHralun-s  ulr\-  stonigr)  A  cN«n^ari»iin  of 
tlir  niU-s  as  i-staliliiUu^l  by  t.hr  Cahfomia  niilnwid  oitrmisston  shtm^  a 
rannf  in  priiv  \h'T  ton.  f<»r  a  st-as^m  of  i\  ni<»ntbs  iis  follows 

( 'olfl  sti»ni^:t*  7"m-.  to  $1.UI  jK-r  i-wt  for  i\  numlhs  s«*ason 

!)r>  itu'hi(bti^;  lalMin  II  h*.  to2Ii?»i'  iHTin\t  ffvr  it  m4«ith« 

st-av>ii 

Tliis  IS  ail  avrrap-  «■!  7tJ  ii-tils  ]n-r  i-^vi  fir  7  i»f  a  «-wt  |mt  |Hiun<I  cxcrsft 
diarw  ftir  41  "Id  Nt«»ra^M-  Wlu-n  thr  aNvni^;f  n*tail  pniv  «»f  ilnnl  fnul 
nuipN  inuM  'JIM**  .'i<»  o-nls  ]H*r  |miHul  thrn  Uu*  st-t-unrtis  msuninct*  ci*t  is 
frotn  2  .i' ;  t«»  :$  .V  ',  I  if  Xhr  vahif.  atnl  this  o»st  will  si'ld«<n  l»c  jKiii!  on  an\ 
of  il;r  st<4k  S4iM  during;  tin-  wjnlrr  fi»llowing  thr  pnwliictumof  the  fruit 
(*ofn|i;irHu:  t*'»^  ^^>'b  tJu-  o»si  nf  iiistti  protit'lii»n  during  ihc  gnmini: 
seiiM.n.  Mr  I  If  If  I  ti.at  {K-ar  vniwcrs  i-stuiuitc  tlit-  nist  (»f  one  B|iniytng  as 
tt(uivaUfit  to  '2  to  .'{'  f  (if  t):i*  cTo|>  valur  witli  from  thrt?r  to  six  a|)pboi- 
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tions  necessary,  making  a  total  protective  cost  of  6%  -18%  of  the  crop 
value.  To  summarize  the  insurance  cost  of  the  two  periods,  it  is  seen 
that: 

Crop  Protection  during  the  growing  season  requires  6%  -  18%  of  the 

crop  value. 
Crop  Protection  during  the  storage  period  is  but  2.3%  -3.5%  of  the 
crop  value. 


FOREST  mSECT  PROBLEMS  OF  THE  PACIFIC  SLOPE 

By  A.  J.  Jaenicke.  Forest  Examiner, 
United  States  Forest  Service^  Portland,  Oregon 

Until  very  recently  only  fire  protection  was  given  serious  consider- 
ation whenever  forest  protection  matters  were  under  discussion.  The 
term  forest  protection  meant  protection  against  fire  and  only  fire.  Grad- 
ually, however,  there  has  been  an  awakening,  and  today  many  of  the 
owners  of  timberland  on  the  Pacific  Coast  are  convinced  that  at  least  in 
the  pine  stands,  the  Dendroctonus  beetle  menace  is  as  great,  if  not 
greater,  than  the  hazard  of  forest  destruction  by  fire.  This  awakening 
has  come  because  of  the  gradual  increase  in  value  of  the  remaining  timber 
and  the  resultant  more  careful  attention  which  is  given  its  protection. 
The  damage  caused  by  the  always  spectacular  forest  fire  is  easy  for  every- 
one to  see  and  understand,  but  many  observant  foresters  and  even  ob- 
servant entomologists  fail  to  recognize  the  slower  and  yet  more  insidious 
losses  which  the  bark-beetles  bring  about  in  our  forests.  The  Forest 
Service  has  long  realized  the  necessity  for  forest  insect  control  but  thus 
far  the  funds  for  such  work  on  the  National  Forests  have  been  inadequate. 

For  more  than  thirty  years  the  federal  Bureau  of  Entomology  has 
investigated  the  character  and  extent  of  the  damage  caused  by  the 
Dendroctonus;  beetles  to  the  forests  of  this  country.  The  life  his- 
tories of  these  tree-killing  beetles  have  been  worked  out  and  methods  of 
control  have  been  developed  by  the  Bureau  which  are  of  proven  efficacy. 
The  application  of  these  control  methods  again  and  again  has  resulted 
in  the  protection  of  timber  at  a  cost  far  within  the  limits  of  good  business 
practise.  Equipped  with  a  knowledge  of  these  control  methods,  both 
private  and  government  agencies  are  now  in  a  position  to  effectively 
protect  privately  and  federally  owned  forests  against  bark  beetle  dep- 
redations if  the  necessary  funds  are  at  hand. 

In  British  Columbia,  Washington,  Oregon  and  California  the  forest 
insect  problem  is  most  acute  in  the  pine  stands.  Other  species  of  trees 
are  by  no  means  immune  but  in  the  Pacific  Coast  region  the  destruction 
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to  the  pine  timber  far  over  shadows  the  insect  loss  prcvailinc  in  theothsr 
tree  species.  The  major  pine  species  involved  in  the  Pacific  Slope  inaeel 
depredations  are.  in  order  of  their  importance:  western  ydlovr  pioe*. 
sugar  pine,  western  white  pine  and  lodgepole  pine.  Only  two  specica  of 
Dendroctonus  areof  primary  importance  in  the  wholesale  IdDinff  of  theae 
four  species  of  pine;  namely,  the  western  pine  beetle  (i 
hnvictmis  Lee.)  and  the  mountain  pine  beetle  (/^rttdrarloiNij 
Hopk.).  The  western  pine  beetle  infests  only  the  western  ydlow  pint 
while  the  mountain  pine  beetle  lolls  with  equal  ease  the  four  spedea  of 
pine  we  have  enumerated.  Ne\-ertheless  the  vcdume  of  western  ydknr 
pine  killed  in  this  region  by  breviccmis  undoubtedly  exceeds  the  total 
matiHcolae  depredations  in  all  the  four  species  of  pine  under  diacuasioo. 

Ordinarily  one  finds  only  relatively  unimportant  evidenoea  of  the 
activity  of  these  tm'o  species  of  Dendroctonus  in  our  yellow  pine,  sa^ir 
pine,  white  pine  and  lodgepole  forests.  Small  and  scattered  attadca  of 
this  t\-pe  are  known  as  normal  infestations  and  in  the  present  intcnaitjr 
of  forest  protection  no  control  work  is  done  on  such  infestations.  Hov- 
ever,  they  shoukl  be  carefulh-  watched  for  any  evklences  of  increase  m 
the  severity  of  the  attacks.  Occasionally  the  killing  of  trees  by  these  twp 
DendrocUmus  beetles  proceeds  at  an  ahrming  rate,  and  in  such  cases  the 
pitvrpt  dcstniction  of  the  beetles  in  the  infested  trees  must  be  undertahen. 
Tlii-Si-  n»nci'nlral«l  and  heavy  attacks  are  called  qwdcmic  infestationa 
Sinci'  fxistinj.'  nmUnMcs  liavi*  their  oriinn  in  normal  or  endemic  situ- 
ations, it  is  not  at  all  inipri)l«i!»lo  that  fvi-ntiially.  when  forwt  |irntrctioo 
U-ofliH-s  more  intensive,  the  six^lleil  nonnal  infi-statifkn  will  ownc  in  for 
its  shan*  of  nmtn*!  work 

It  has  Ut-n  <!einonstmteil  that  the  Mife  eontml  of  efmlemin  t«  not  a 
one  year  or  even  a  two  or  thn-e  year  matter  It  is  true  that  the  effort 
IS  nnitle  to  help  the  luitunil  fonx*s  to  break  the  funx*  of  the  infrstataon 
liy  L'lr^re  seale  eontn»l  o]H-nitions  in  the  first  year  or  two.  Init  it  is  just 
as  nnjN»rtanl  that  tliis  initial  omtn»l  w«irk  !:e  follo\ve«l  up  by  a  crrtatn 
;iirinitit  «»f  8o-<alUil  ii>ainlenaiuv  wnrk  vear  after  year  This  mainte- 
iiancf  \i«»rk  is  uu-xiK-nsive  aii«l  ser\-es  to  pn-vent  the  n.-currmoe  frf  the 
4-]itiiiiru'  e«Mi(litions  Asftir  pine  stands  Uxfiine  mort*  and  more  vahi- 
aliit-  t)  rv  will  U-  (lividnl  int«»  o»ntrol  umts  and  a  ilefinite  iirrmanent 
plan  <••  iiiMtt  riifitnil  will  U*  wnrkeil  «nit  fi»r  each  unit.  In  the  Sierra 
N.-itP'iKil  Fnnsi.   Ill  (*alifonua  the   Mun-au  i»f  Kntnniolo^y  alitadv  has 

•Wr^tfTTl  \rlI-'V*   l-Jfir      PinilN  |- ill-UTi  •%a 

Siiu*r   jiiiu-  -  I'lnun  Unitirrtijina 

Wr^trrt:    *  'it«  j-i"*       I'liiu*  nutUii-iU 
|.«.l^r|».Ir  pifii  Pinu%  oml'irla 
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such  a  plan  well  under  way.  and  in  other  parts  of  the  Pacific  Slope  the 
initial  outlining  of  control  units  of  both  private  and  government  pine 
forests  has  already  been  completed. 

Perhaps  a  single  instance  of  the  tremendous  loss  which  the  western 
pine  beetle  (Detidroctonus  brevicomis)  can  inflict  on  the  yellow  pine  of  this 
region  will  suffice.  One  of  the  finest  bodies  of  western  yellow  pine  in  the 
West  is  located  in  southern  Oregon  in  the  vicinity  of  Klamath  Falls. 
It  is  a  privately  owned  body  of  timber  covering  an  acreage  of  about 
600,000  acres  and  a  volume  of  at  least  ten  billion  feet.  Thirty  nwllion 
dollars  is  a  conservative  valuation  of  this  property.  During  the  past 
ten  years  the  forest  fire  loss  on  this  area  amounted  to  only  $15,000  be- 
cause of  the  efficacy  of  the  fire  protection  plan.  During  this  same  ten 
year  period  there  has  been  a  $3,000,000  loss  for  which  the  west- 
tern  pine  beetle  has  been  entirely  responsible.  In  other  words, 
during  the  last  ten  years  the  western  pine  beetle  has  killed  ten 
per  cent  of  the  stand.  This  killing  is  still  going  on.  A  few  of  the 
private  owners  have  attempted  to  control  the  beetle  on  their  own  lands 
but  their  work  was  futile  because  of  the  indifference  of  the  owners  of 
neighboring  timber.  Oregon  has  recently  put  a  compulsory  forest 
insect  control  law  on  its  statute  books  and  so  the  way  has  been  paved  to 
force  the  indifferent  and  careless  timber  owner  into  line.  This  partic- 
tdar  body  of  privately  owned  yellow  pine  timber  is  surrounded  by  feder- 
ally owned  forests  which  are  infested  to  the  same  degree  as  the  private 
timber.  As  a  consequence  an  effective  control  campaign  must  provide 
for  the  reduction  of  the  beetle  on  the  private  and  government  lands 
simultaneously.  An  emergency  appropriation  bill  has  recently  been 
introduced  in  both  Houses  of  Congress  which  provides  for  the  appro- 
priation of  the  $150,000  which  is  deemed  necessar\'^  for  the  wiping  out  of 
the  beetle  menace  on  the  federal  lands. 

In  British  Columbia,  the  Dendroctonous  infestations  are  being  fought 
on  a  large  scale  on  provincial,  crown  and  grant  lands.  The  timber  own- 
ers of  Oregon  and  California  are  becoming  fully  alert  to  the  beetle 
danger.  And  it  is  probable  that  within  the  next  few  years.  Congress 
will  provide  more  money  to  enable  those  responsible  for  the  protection  of 
federal  timber  to  fight  the  Detidroctonus  epidemics  in  co-operation  with 
the  private  owners.  In  the  meantime,  the  splendid  investigative  work  of 
the  Bureau  of  Entomology  on  these  forest  insect  problems  must  be  financed 
on  a  better  basis.  Its  handful  of  forest  entomologists  in  the  West  have 
had  the  three-fold  responsibility  of  giving  advice  in  the  field  to  timber 
owners  and  government  officers,  carrying  on  insect  surveys  over  large 
areas  and  keeping  under  way  their  investigative  work.     Improvements 
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in  control  methods  art*  being  developed  cxmstantly  at  the  Burefto't 
western  experiment  stations  under  the  direction  of  Dr.  A.  D.  HopldiML 
Thi*se  improvements  mean  cheaper  protection  and  the  invcstigatsve 
work  which  yields  them  should  not  be  sacrificed.  There  ii  a  real  nesd 
for  the  study  of  forest  insect  problems  by  the  state  experiment  Hationa 
With  the  rapidly  growing  demand  by  the  forest  industr>'  for  advice  oa 
forest  insect  control,  the  necessity  for  the  ralargonent  of  the  Burean's 
personnel  of  forest  entomologists  and  the  need  for  the  attentioa  of  tht 
state  ex|)erimcnt  stations  to  the  many  still  unsettled  phases  of  the  fonA 
insect  problem  are  already  at  hand. 


BIOLOGICAL  NOTES  ON  DBSMOCBRUS,  A  QBWTO  OP 

ROUNDHEAD  BORERS,  THE  SPECIES  OF  WHICH 

INFEST  VARIOUS  ELDERS 

Hv  II.  E.  Ri-SKK,  Spf€iaiisi  in  fbrnf  KtUomM^iy. 
Bureau  of  Entomoiogy,  l\  S,  Pepi.  0/ Ainc, 

The  (ienus  Desmocerus  consists  of  four  western  and  one 
cics.  All  l)orr  in  the  pith  and  wood  of  lixnng  shrubs  or  trees  of 
species  of  elder  ( Samlnicus) .  As  scvne  f if  the  elders  are  used  as  i 
tal  shrulis  or  shade  trees  these  insects  m*hich  infest  them  are  of  i 
shade  tn-e  in-sts  rsiially  the  sttms  nMned  by  the  Imrers  do  not  die  bat 
bcirrctimi's  ihcy  ilf»  and  in  any  nxMr  Xhv  tHH-rj:i-ncv  hcjes  n^a<lr  by  the 
Uiilr  cause*  iiiiviv:hlly  s^-jirs  in  tlu*  bark  and  afT<»nl  an  eas\*  entmnce  tn 
winul  dislr«»vin>^  Uulc  ria.  fuiini  afid  nuXs 

In  nt-m-nd  ihv  hfi*  ryclf  i»f  IN  ^^iikk-*  iiis  is  iwn  yrars  Kggs  axf  laid 
in  cnvut-s  of  t)i«*  burk  nr  antind  \V(itit)ds  and  the  lar\'a  d«ies  miist  (if  its 
iMihnK  in  U.r  pitli  of  tl.t-  sttns  lateral  minrs  an-  miulc  tiinmgh  the 
wimkI  tothr  Mirfac-cof  t)ir  bark  for  throuni^j  out  iNinnK^and  fcirlhertnrr- 
^tfuv  of  tile  adult  lhi]i;ition  and  thr  t ransf« mr a tt<m  to  the  achilt  talor 
pL'uv  during:  tlu'  si-^-oiul  spring:  in  a  <t11  in  the  pith  The  adults  cflMTge 
aliotit  tlu-  tinu-  tin  «ldtT  is  m  blo<iin  and  may  Ik-  foiiiMl  im  the  f1«i«m  tr 
foliaj'i  Thr  Im  st  MM  till  mI  I  if  rollrctin^  tJuin.  Imwrvrr.  is  to  ait  mto  thr 
st(  n-s  lUst  U  fon-  t}i«  tloMt  rs  o]K-n  and  taki-  tluin  fn«n  the  |iu|ial  crlH 

All  '-f  tin-  sjwru  s  havr  }*it'U  coUfcttd  and  stitdicil  to  someextent  l»y  the 
writ*  r  Simial  attrnti««Ti  lias  Uvn  y:i\vt\  Xi»tnhnfS'nm$  uthI  loiOormiMs 
Uransr  tliry  «<^nir  ni  tin-  Panlir  n^i^n  an<l  liec^iusf  «t2ii7cf niiiis  rauics 
d;ui*ap'  to  tlu-  bluf  In  rri«d  vMrr  which  is  a  tiviunon  «li«ir>*ard  shade  irre 
in  <i-ntnil  Califonna  Mr  K  |)  llartn:an  of  tlu-  Los  (lati*  Tiw^st 
lns«f  I  l^i}Ninit<'r\  iradi*  a  nimilK-r  «»f  noti-son  tlu*  lifr  hist«ir\'  of  4<i/i/tintf- 
lll^  and  Miss  \\  T  Anrstrfin^  of  the  WasliinKton  oAici*  a4lrrtnl  irost 
of  tlu-  iiurtpt*n9tt\  studitil 
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D.  palliatus  Forst. — Eastern  states;  both  males  and  females  blue 
except  for  basal  third  of  elytra  which  is  yellow;  larva  mines  stems  of 
common  eastern  elder  (Sambucus  canadensis) ;  does  not  always  kill  the 
stem  mined.  At  Brookland,  D.  C.  a  large  larva  was  foimd  in  the  pith 
at  the  base  of  a  large  stem  on  February  19, 1910,  and  an  adult  in  a  pupal 
cell  in  a  similar  position  on  May  19,  1913. 

D.  cribripennis  Horn. — Washington,  Oregon,  California;  both  males  and 
females  dark  green  above,  elytra  with  narrow  orange  margins;  larva 
mines  sterna  of  the  western  red-berried  elder  (S.  callicarpa),  usually  does 
not  kill  the  stems  mined;  eggs  are  laid  in  crevices  in  the  bark.  The 
young  larva  upon  hatching  mines  through  the  wood  into  the  pith  and  up 
the  pith  imtil  full  grown.  At  irregular  intervals  lateral  mines  are  made 
from  the  pith  through  the  wood  to  the  surface  for  throwing  out  borings, 
etc.  WTien  growth  is  completed  the  larva  mines  through  the  wood  to  the 
surface  and  then  retreats  back  into  the  pith  plugging  the  mine  as  it  goes 
with  shredded  borings.  After  pupation  and  transformation  take  place 
the  adult  emerges  through  this  mine.  At  Pialschie.  King  Co.,  Wash., 
pupation  take?  place  in  the  spring  and  the  adults  em.erge  diuing  April 
and  May.  Sometimes  the  young  larvae  will  eat  a  large  hole  in  the  outer 
wood  before  entering  the  pith.  Several  larvae  may  live  in  one  stem.  The 
life  cycle  is  t^'O  years, 

D.  calif ornicus  Horn. — California;  male  elytra  bluish  or  piuplish  with 
distinct  orange  margins,  female  elytra  velvety  black  or  slaty  with  slight 
orange  margins;  larva  mines  stems  of  the  blue  berried  elder (S.  glauca) 
at  XcTKer  elevations  in  the  central  coast  regions  of  California;  usually  does 
not  kill  the  stems  mined ;  the  adult  feeds  on  the  foliage.  Common  arotmd 
Los  Gatos,  Palo  Alto  and  Guadaloupe  in  Santa  Clara  County.  Egg  is 
3.5mjn.long,  1.25mm.  in  dia.,  white  when  first  laid,  turning  to  brownish 
white  and  reddish  brown ;  oblong,  pointed  at  both  ends,  points  termi- 
nating in  knobs ;  surface  marked  by  heavy,  longitudinal  wavy  ridges  which 
do  not  always  extend  from  end  to  end,  connected  by  lighter  transverse 
ridges  which  are  more  prominent  tow^ard  the  ends;  surface  between 
ridges  marked  by  large  pits. 

The  eggs  are  laid  in  the  crevices  of  the  bark,  tucked  imder  the  bark 
at  scars  or  in  the  wood  where  small  branches  have  been  broken  off. 
They  are  fastened  on.with  a  shellac  like  substance.  Upon  hatching  the 
larva  enters  the  bark  near  the  shell  or  wanders  for  some  distance  before 
entering.  Usually  it  mines  through  wood  and  into  the  pith  as  soon  as 
possible  but  sometimes  when  in  large  trunks  it  remains  in  the  wood  until 
growth  is  completed.  As  the  mine  proceeds  the  larva  makes  lateral 
mines  to  the  surface  at  irregular  intervals  for  the  purpose  of  throwing  out 
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Ixnnngs  and  other  debris.  When  jsprowth  is  completed  the  larva  hociM 
out  to  the  surface,  retreats  for  several  inches,  phif^ng  the  mine  with 
shredded  txmngs  and  forming  a  pupal  cell  in  the  pith.  The  larval  ttmgt 
lasts  for  about  two  v'ears.  Pupation  takes  place  from  January  to  ApnL 
The  pupal  stage  lasts  for  about  one  month  and  the  >'ounR  aduh  rtxnaini 
in  the  cell  for  several  weeks  l>efore  emerging.  The  first  adult  wa«  found 
in  the  pupal  cell  on  Februar>'  2()  and  in  the  field  on  April  1 2th.  The 
egg  stage  lasts  from  thirty  to  forty  davT?.  In  the  laborator>'  the  female 
laN-s  from  eight  to  twenty  eggs  Tlie  last  lH?etle  collected  in  the  field  waa 
taken  on  May  19th. 

P.  pipcri  Webb.  Idaho.  Washington.  Oregon;  male  el x'tra entirely 
orange,  ftmale  elx-tra  bluish  green  with  namiw  orange  margins,  snalkr 
species.  15  to  2()mjn.  long;  mines  stems  of  black  iK-rried  elder  (S  mrian« 
ocarpa).  At  Bourne.  Baker  (\iunly.  Oregcwi.  on  June  29,  1910.  maki 
and  females  witc  common  cm  the  foliage  of  shrulw  which  had  jiiit  hie*- 
sometl.     Many  imirs  wen*  co|)ulating. 

D.  aunpenms  Chew  -California;  male  elytra  entirely  orange,  fcmak 
eh'tra  with  bnwd  orange  margins  but  alwa\'s  vrith  a  darker  bhie  fcrccn 
or  [Hirple  discal  area  which  may  var\-  in  size  from  a  mere  n\yol  to  one  half 
the  area  of  the  oK-tra;  larger  s|x*cies.  23  to  2S  mm  long;  mines  stems  of 
the !  >lur  1  K-rrietl  elder  ( S  glauai )  at  bights  elevations  tn  the  Sierras  Medhim 
and  larvf  lanar  wrn*  taken  in  llu-  pithof  thilMLsesof  sliinsof  Inislies  near 
ICllis  Mfa<i(»\vs.  Sirira  Nalicmal  Foft-sl.  on  May  Ui.  PJ2l.  at  an  elex-atmo 
<»f  aU»iit  .V>(M)  fitt  ( »iu-  r»f  tlu-  Uryv  lar\a  ]ni|»;iti'<l  Mav  .'il  but  failevi  to 
tninsfcimi  Adults  wtrr  takt-n  iii  luimUTs  «»n  xhv  fln\\«Ts  an«i  fc^luiKr 
(hiring  Iiil\  ami  Aun»*^l.  1-*1  1  '*^^<1  l*.M.*i.  al«»ii>:  tlu-  Luutiln  Htghway  m 
ICl  Dorado  ('c»\inl\.  at  an  rUvaliMH  of  fr«iin  'A%%)  to  ,V><KI  itvt  I^nts 
at  lowiT  tltvation.s  did  not  ;i|i|Kar  to  bt-  nitrstttl  '!'h«-  lifi*  cvcle  w  two 
vears.  l.alf  ^!r«»\vn  larvar  U-mv:  found  \u  lulv 

In  iiisr  o!  daniairr  tlu-  tnniks  of  tlu*  tnt-s  to  Ik-  pp»tivtol  «h<Hikl  be 
spniMtl  thf  first  of  lunr  with  tlu*  (Vaivilnad  ars4-natf  «if  Irad  mt^nble 
oil  fir.ulvion  or  *;oTnf  otln-r  \'*t*n\  oviride 
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EUROPEAN  COKIV  BORER  CONFERENCE 

Sandusky,  Ohio  and  St.  Thomas,  Ontario,  Canada,  Sept.  15-17,  1921. 

A  meeting  of  entomologists  and  others  interested  was  held  at  Sandusky,  Ohio, 
S^.  15, 1921,  to  consider  the  com  borer  situation  and  to  suggest  a  national  poHcy. 
Dr.  B.  D.  Ball  presided  and  was  relieved  at  some  of  the  sessions  by  Dr.  Herbert  Os- 
bom. 

The  sessions  included  comprehensive  statements  by  the  entomologists  in  charge  of 
the  various  divisions  of  the  Com  Borer  investigations  in  the  United  States  and  Canada. 
W.  R.  Walton  discussed  the  general  situation  and  the  object  of  the  conference;  D.  J. 
Caffrey  explained  the  experimental  work  being  conducted  by  the  U.  S.  Bureau  of 
Entomology  and  the  essential  results  obtained;  L.  H.  Worthley  reviewed  the  quaran- 
tine work  and  the  value  derived  therefrom.  Arthur  Gibson  discussed  the  situation 
in  Canada;  H.  G.  Crawford  reviewed  the  significant  facts  brought  out  in  the  investi- 
gational work  being  conducted  in  Canada ;  L.  S.  McLaine  reported  on  the  scouting  and 
quarantine  operations  in  the  Dominion.  There  followed  a  general  discussion  of  the 
entire  problem  in  which  many  of  the  conferees  took  part. 

A  committee  was  appointed  to  suggest  reconunendations  as  to  the  policy  to  be 
adopted  in  relation  to  national,  state,  local,  and  individual  control.  The  committee 
(E.  P.  Peh,  Chairman,  Arthur  Gibson,  E.  C.  Cotton,  W.  P.  Flint,  J.  J.  Davis,  R.  W. 
Hamed,  and  L.  H.  Worthley)  submitted  the  following  report  which  was  adopted  at 
the  final  session  at  St.  Thomas,  Ontario,  Sept.  17,  1921. 

Report  of  CoMifiTTBE  on  Policy 

Economic  Status.  This  conference  of  official  entomologists  of  the  United  States 
and  Canada  views  with  grave  concern  the  extensive  spread  of  the  European  Com 
Borer  in  1921  and  recognizes  this  insect  as  a  menace  to  the  agriculture  of  North  Amer- 
ica. The  invasion  this  season  into  northern  Ohio  constitutes  an  immediate  danger  to 
the  great  com  belt  of  the  coimtry. 

The  natural  spread  of  the  insect  and  its  establishment  over  large  areas  makes  ex- 
termination impossible  and  we  therefore  advise  the  adoption  of  a  policy  designed  to 
dieck  further  spread  so  far  as  possible  and  to  promote  the  speedy  development  of 
practical  control  measures. 

It  is  also  our  opinion,  considering  the  advance  in  technical  entomological  investt- 
gations  bearing  on  the  development  of  control  measiu-es  and  the  many  agencies  now 
available  for  the  distribution  of  this  information  and  the  assurance  of  intelligent  and 
energetic  response,  together  with  cooperation  from  the  com  growers  of  the  cotmtry, 
that  it  will  be  possible  to  greatly  mitigate  the  damages  that  would  almost  certainly 
result  from  the  unrestricted  spread  of  the  insect. 

National  Policy.  We  tmhesitatingly  reconunend  the  continuance  of  quarantine 
measures  as  a  most  effective  means  of  checking  further  spread. 

We  respectfully  recommend  to  the  U.  S.  Federal  Horticultural  Board  the  adoption 
of  a  modified  regional  quarantine  in  New  England  on  account  of  the  complex  condi- 
tions due  to  the  development  of  two  generations  in  that  area  and  the  consequent  in- 
festation of  numerous  plants  and  would  suggest  establishing  a  quarantine  line  not 
farther  west  than  the  Connecticut  river. 

We  respectfully  suggest  that  quarantine  restrictions  in  infested  areas,  where  the 
Com  Borer  normally  produces  but  one  generation  annually,  be  limited  to  com,  all 
sorghums,  Sudan  grass  and  broom  corn. 
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\Vf  alsri  respectfully  rcoommend  to  the  Dominion  (if  Canada  Department  ci  Agri* 
culture,  the  continuance  nf  t)ir  pment'  polic>*  in  regard  to  quarantine  iwirw  aa  a 
means  of  control. 

We  would  recommend  very  careful  loouting  of  areai  adjacent  to  tba  wertara  nii^ 
ted  districts  bordering  on  Lake  Erie  (both  in  the  United  States  and  CaaadA)  in  i 
to  speedily  determine  the  extant  of  the  infestation*  since  this  would  assist  in  ( 
injc  fiuarantioe  restrictions  and  aid  in  detarmining  tha  policy  in  ralatioo  to  i 
measures. 

It  is  suneested  that  scouting  work  in  territory  adjacent  to  the  infssCad  arsaa  in  Hmm 
England  and  New  York  be  continued  to  such  an  extent  as  to  i 


Statb  and  Provincial  Politibs.    The  ctosest  possible 
quarantine  and  control  work  with  federal  authorities  is  urged. 

State  and  Pro\-incial  c|uarantincs  should  coincide  with  federal 

The  authflritieii  in  infested  States  and  Provinces  are  urged  to  make  1 
vision  for  cooperative  work  since  this  may  mean  maximum  partidpatian  on  the  past 
of  the  Federal  (Wivemments. 

The  attention  uf  the  Sute  and  l^ivinctal  oflidals  is  called  to  the  issirahflili  ef 
utilising  the  extension  service  and  all  fmblicity  agendes  in  developaig  a  pfopsr  i 
toward  control  of  this  fiest  ami  the  imiiortancr  of  keeping  the  Infsalatinn  in  i 
infcstr«l  arras  down  to  a  practical  minimuni,  fiarticularly  in  strategic  1 

Invr»tic;ations.  It  is  understnod  that  the  V.  S.  Bureau  t4  Enlowoiogy  is  nav 
compiling  a  rrcnnt  cif  the  htltnr>*  of  this  insect  in  European  onuntries  and  it  li  terebf 
urgH  that  thi^  wfirk  U*  H|>cHily  completed  aiKl  made  available  to  Amsrioan  eatoaa^ 
t»gists 

Tii(  ncxnt  ^rat  rxtniMnti  I  if  the  (\irn  Witrvr  infntatitm  anti  the  need  of  the  drvel* 
(i|iii.fii*.  of  oiiitrt'l  rr.r.-Lsiifrs  in  thi*  iiniiuiluitr  fiit<:rr  Iradi^  ti\  t«i  iirgr  the  grsat  pratfi- 
cal  irt'.jiirtaruY  '•(  a  cI"s4'  vtM>!\  uf  this  iiurct.  }'\  N«irth  Arnrrica  entomolngistB«  in 
varict:-.  Kisriifiran  onmtrirs  in  urilfT  that  inf'>rriuiti<in  thuN  MtiiatnnI  mav  he  made 
ttVAilaMf*  til  t*ir  mtnn'.<il'»);ists  of  Anufica  anil  liv  thifii  aiiphnl  ti>  thr  ii)|utii4i  *4  the 
ntittiiTMis  pri'Miins  in  rrlatiMn  V*  i\\v  onilT'il  •»{  t!us  jirsi 

lnaNn:t:i-!i  as  all  onitpil  «-i>rk  iiiii*.t  (•(  nitt-vsitv  \h'  Imvt^l  tiimn  r\act  ktwiwk^lgeolan 
in*rit,  It  IS  iiiir  "{iini'in  that  faalttti*N  fur  invrsti^.ttMnal  wurk  anil  thr  intrida 
•  if  I'.'iraMti's  !!iij;Jjt  U-  vmicwhat  r\|Mnilr>l 

Tl.i-  i«.nfiT«'nrf  has  nutol  with  plrasiirr  thr  cl'»v  o»t|irratiim  in  Uilh  omtfol  i 
tn\f^!;>:ati' -ii.il  wiifk  tiTtMf-m  thi-  Cnttf^l  States  anil  (*anaflun  iiffunaU 

Ml  iiiMiis  l-iii  MMii  Vai  1 1  iNtNiMRtu  Wnsk      i\it  oim  cl<itr  tiithr  gruund  J 

a&  rarU  .1".  JTaCtU-a'-lr 

I'nMlr  f-niirr  it«»i>  wl.riii'vrr  |MiMiMr  .iiiil  tills  si M mil  inchitli*  all  wastr  i 
fart'Tn- . 

y^l.rrt*.  'T  «i:t  i^tnstAlks  U-f.-rr  (rr-lifij;,  MncT  till*  kilU  nunv  Uwrt  ami  | 

OiliMiri:|>t:>  fJ    4  t'jr  f'Ml.lrr 

I  Titatrn  («'rt;>fulk'.  ituluilit!^  o<ni  -.t'lVfT  in  tirM,  l>>t  'C  liarn.  *ir  |iarta  of  iti 
»!..  .:!.!  '-  «'.r  i'!rt«  1\  jil. -wtt!  iii;.!«t  "r  ♦•urnril  liy  Mav  I.'*      Such  nutcnal  i 
\k  »••'!  i'-t  U''iii!:K  "T  ir.r'>wti  iiil-i  thr  tiianun' 

Kail  |l"«ini:.  f -.liciialK   larh   fall  pluwing.  thtmrtighlv   tlnnr,  kilU  maav 

llmvy  rxllmi*  itri'T  t*i  |il'»iiitn|i;  is  Mit;i;c»tc«l 

htirn  »rr»U  an  1  ^a^s  m  •*  nrar  infc«ilri|  c«irn 
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Early  planted  com  is  most  likely  to  become  infested,  consequently  somewhat  later 
planting  usually  results  in  relatively  less  injury. 

The  following  were  present:  *Geo.  G.  Atwood,  Dept.  Farms  and  Markets,  Albany, 
N.  Y.  *E.  D.  Ball,  U.  S.  Dept.  Agric,  Washington,  D.  C,  H.  N.  Hartley,  U.  S.  Bur. 
Entomology,  Silver  Creek,  N.  Y.,  Erie  G.  Brewer,  U.  S.  Bur.  Entomology,  Cambridge, 
Mass.,  *L.  Caesar,  Ontario  Agricultural  College,  Guelph,  Ontario,  ♦D.  J.  Caffrey, 
U.  S.  Bureau  of  Entomology  Arlington,  Mass.,  *E.  C.  Cotton,  State  Dept.  Agricul- 
ture, Coltmibus,  O.,  *H.  G.  Crawford,  Dominion  Dept.  Agric,  Ottawa,  Canada,  C.  R. 
Crosby,  Cornell  Univ.  College  of  Agriculture,  Ithaca,  N.  Y.,  ♦J.  F.  Cunningham,  Ohio 
Farmer,  Cleveland,  O.,  *J.  J.  Davis,  Purdue  Univ.  Agric.  Expt.  Sta.,  Lafayette,  Ind., 
F.  C.  Fall,  U.  S.  Bur.  of  Entomology,  Stoneham,  Mass.,  ♦Richard  Faxon,  State  Dept. 
Agri  f .,  Elyria,  O.,  *E.  P.  Felt,  State  Entomologist,  Albany,  N.  Y.,  ♦F.  A.  Fenton,  Iowa 
Agric.  Expt.  Sta.,  Ames,  Iowa,  W.  P.  Flint,  State  Nat.  Hist.  Survey,  Urbana,  111., 
•Arthur  Gibson,  Dominion  Dept.  Agric,  Ottawa,  Canada,  *H.  A.  Gossard,  Ohio 
Agric.  Expt.  Sta.,  Wooster,  O.,  *R.  W.  Hamed,  Miss.  Agric.  College,  Agricultural 
College,  Miss.,  *J.  S.  Houser,  Ohio  Agric.  Expt.  Station,  Wooster,  O.,  P.  A.  Howell. 
U.  S.  Bureau  Entomology,  Berlin,  N.  H.,  L.L.  Huber,  Columbus,  O.,  *M.B.  Jimison, 
County  Agric.  Agent,  Sandusky,  O.,  *K.  F.  Kellerman,  Federal  Horticultural  Board, 
Washington,  D.  C,  W.  H.  Larrimer,  U.  S.  Bureau  of  Entomology,  West  Lafayette, 
Ind.,  Floyd  DeLashmutt,  Coimty  Agric  Agent,  Oak  Harbor,  O.,  *Russell  Lord,  Ohio 
State  College  of  Agriculture,  Columbus,  O.,  L.  S.  McLaine,  Dominion  Dept.  of  Agric 
Ottawa,  Canada  *E.  W.  Mendenhall,  Bureau  of  Plant  Industry,  Coltmibus,  O., 
•W.  A.  Orton,  Federal  Horticultural  Board,  Washington,  D.  C,  ♦Herbert  Osbom, 
Ohio  State  University,  Coltmibus,  O.,  *T.  H.  Parks,  Ohio  State  University,  Columbus, 
O.,  R.  H.  Pettit,  Mich,  Agric  College,  E.  Lansing,  Mich.,  ♦Saul  Phillips,  U.  S.  Bureau 
Entomology,  Cambridge,  Mass.,  T.  R.  Richardson,  U.  S.  Bur.  Entomology,  Albany, 
N.  Y.,  G.  A.  Runner,  U.  S.  Dept.  Agric,  Sandusky,  O.,  ♦A.  F.  Satterthwait,  U.  S. 
Bur,  Entomology,  Webster  Groves,  Mo.,  *C.  H.  Sears,  The  Sears  &  Nicholas  Can- 
ning Co.,  Chinioothe,  O.,  *L.  J.  Tabor,  State  Dept.  Agric,  Columbus,  O.,  R.  A. 
Vickery,  U.  S.  Bureau  Entomology,  Cambridge,  Mass.,  *W.  R.  Walton,  U.  S.  Bureau 
Entomology,  Washington,  D.  C,  *C.  G.  Woodbury,  Bureau  Raw  Products  Research, 
National  Canners  Assoc'n.,  Washington,  D.  C,  ♦L.  H.  Worthley,  U.  S.  Bur.  Ento- 
mology, Cambridge,  Ohio. 

Those  marked  with  an  asterisk  made  the  trip  to  Ontario  Sept.  16-17,  where  an 
exellent  opportunity  was  afforded  to  observe  the  ravages  of  the  pest  and  to  better 
form  an  opinion  relative  to  the  present  and  possible  future  status  of  the  insect. 

In  Canada  the  party  was  joined  by  Dr.  J.  H.  Grisdale,  Deputy  Minister  of  Agri- 
culture of  the  Dominion  of  Canada  and  the  following  connected  with  the  Dominion 
and  Provincial  Com  Borer  Investigations,  H.  F.  Hudson,  W.  N.  Keenan,  R.  H. 
Painter,  L.  J.  Simpson,  and  J.  G.  Spencer. 

The  secretary  of  the  conference,  J.  J.  Davis  had  the  minutes  of  the  meeting  mimeo- 
graphed and  has  a  few  extra  copies  which  can  be  obtained  as  long  as  the  supply  lasts. 
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The  American  Aaodation  of  EcoiKsmic  BntomoloKitU  was  ( 
at  Toronto.  Can.  August  29,  1880  by  James  Pletdier.  A.  J.  Cook.  John 
B.  Smith.  Charles  J.  S.  Bethune.  L.  O.  Howaid.  Clarence  M.  Weed,  E. 
Baynes  Reed.  H.  Caiman  and  C.  W.  Hariritt.  although  the  first  amnal 
meeting  was  held  at  Washington,  D.  C.  November  12th.  The  bds 
reconling  the  organisation  of  the  Association  appear  to  have  been  lanetljr 
overlooked  and  attention  is  called  to  them  at  this  time  because  the  oooi- 
ing  meeting  at  Toronto  is  the  first  gathering  of  official  Entamotogista  cf 
the  United  SUtes  and  Canada  as  an  organization  in  CkaadiaB  lerriUir 
since  that  historic  time  and  moreover  it  happens  that  the  sessions  will 
be  held  in  tJie  some  city  and  in  conjunction  with  two  other  well  known, 
nation  wi<lc  or^anirations.  the  Hnt(«tio|o(,'ical  Society  of  Ontario*  which 
celelirutetl  its  jul»ilee  in  llU:i  and  the  Mntfvnological  S<iciety  of  America 
Arnin^dYientK  have  lieen  inA<le  for  meetings  of  these*  thrrt*  orKanizatinns 
•tich  witii  its  ifSiHtlive  fu-M  and  yet  so  el(isi*ly  n*lAte<l  one  to  the  other, 
that  it  is  «lifticult  tu  define  shan»ly  Uie  «q»h«-n*s  of  influiiwv.  since  one  of 
our  most  iin«ninent  Kntf4nolci^Msts  i*x]>n*sse«l  himself  yean  ago  to  the 
rflix-t  that  All  Mntoinoliip'  is  eeon<«nic  This  is  litmilly  true  The 
Wfirk  of  thf  i-<'t>n«»niie  Mntfvnf ilo^^ts,  while  more  obvifiuiUv  jiracttcal  and 
of  urirwiiiitr  advantaKf.  is  deiM'ndmt  ti»  a  ver\*  Inr^e  degntr  U|kwi  the 
eflorts  of  the  systetiiatist  m  defining  K*""*""*  '*"d  s|»eties.  |  articulariy  the 
Litt<T  'ri;r  t-nt(«iinl(ft^'ic:il  im*4*tinKs  at  Tonmt4»  nmy  ni»l  l>e  so  largely 
atttndi^l  as  tlif»M*  Jji-lil  lu-ar  thr  Krt"t  cvnlefs  of  ]Ni|nilation  yrl  the> 
pn«r.jM-  tn  »K-  rxi^TiiiMiuilly  inii-restinK  ni»i  only  fnim  the  historic  svie 
Intt  on  aeiintnt  of  the*  ]iri-siui)aMy  umisiially  Lir^e  ]M*rcmtagr  of  leading 
Knliin\olii>:ists  likely  tn  )•«•  in  atttn«Iaiu^>  'Dw  oixiisuni  <  iff  en  another 
excvHrnt  '»;rj»«Ttumtv  f*ir  itinrnlin^:  anrw  tju-  lu-s  of  ("immI  fellowship 
and  €•« M »j K-rat lou  aJon^:  seimtitie  lim-s.  which  havr  )>n*vaiK^I  sincr  the 
earh  ilays  of  rntiiniolo^'inil  work. 
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Current  Notes 

The  annual  meeting  of  the  Alabama  State  Beekeepers  Association  was  scheduled  to 
be  held  at  Montogomery  on  September  22. 

Mr.  W.  £.  Ho£Eman  has  been  appointed  instructor  in  economic  entomology  at  the 
Universtty  of  Minnesota,  vice  W.  B.  Cook,  resigned. 

The  department  of  biology  at  Maodonald  College  has  been  divided,  'Pniesaat 
Wiuiam  Lochhead  retaining  charge  of  the  department  of  entomology  and  zoology. 

The  i4>propriation  for  the  control  of  bee  disoises  in  Florida  is  $10,000.00,  this  being 
exactly  double  the  amount  available!  or  such  work  last  year. 

Professoi'  T.  Miyake,  professor  of  zoology.  Agricultural  College,  Inq>erial  University 
of  Tokyo,  Japan,  a  well-known  writer  on  entomological  topics  died  February  2, 1921. 

Mr.  William  Schaus,  lepidopterist  of  the  United  States  National  museum,  received 
the  degree  of  Master  of  Arts,  last  June,  from  the  University  of  Wisconsin. 

Dr.  Henry  Fox  who  has  assisted  in  control  operations  against  the  Japanese  beetle 
at  Riverton,  N.  J.,  has  returned  to  coU^e  to  resume  his  teaching  duties. 

Dr.  Ira  M.  Hawley  of  the  entomological  department  of  Cornell  University  has 
been  appointed  professor  of  entomology  and  entomologist  at  the  Utah  College  and 
Station. 

Dr.  Fhin^  Carman,.  New  Haven,  Conn.,  visited  Philad^>hia,  and  spent  the  week 
October  4-11,  in  studying  the  collections  of  Odonata  at  the  Academy  of  Natural 
Scieocet. 

Mr.  F.  P.  Ide,  who  was  appointed  temporary  laboratory  assistant.  Entomological 
Brandi,  Canadian  Department  of  Agriculture,  during  the  summer  months,  resigned 
SepUmbtr  3,  to  continue  his  studies. 

Mr.  W.  H.  Goodwia  who  assisted  the  department  of  entomology  of  the  Ohio  Sta- 
tion during  the  summer  months,  has  returned  to  his  school  duties  at  East  Youngs- 


Mr  P.  R.  Lowry,  of  Ohio  State  University,  has  been  appointed  assistant  entomolo- 
gist at  the  New  Hampshire  Station,  vice.  C.  R.  Cleveland,  who  has  gone  to  De  Pauw 
University. 

Mr.  H.  M.  Brundrett  has  been  transferred  from  the  Federal  Horticultural  Board  to 
the  Bureau  of  Entomology,  and  assigned  to  work  on  the  ox  warble  at  Herkimer,  N.Y. 

Mr.  H.  O.  Woodworth,  formerly  harticulttutd  commissioner  of  San  Mateo  County, 
California,  has  been  appointed  professor  of  entomology  in  the  College  of  Agriculture 
in  the  University  of  the  Philippines. 

Mr.  George  Hopping  has  been  appointed  Insect  Pests  Investigator  of  the  Entomolog- 
ical Branch,  Canadian  Department  of  Agriculture,  and  is  attached  to  the  Division 
of  Forest  Insects  at  Vernon,  B.  C. 

Mr.  R.  L.  Webster,  formerly  of  the  Iowa  College  and  Station,  who  has  just  com- 
pleted work  at  Cornell  University  for  the  degree  of  Ph.D.,  has  been  appointed  entomol- 
ogist of  the  North  Dakota  Station,  beginning  in  August. 

Mr.  F.  W.  L.  Sladen,  I>ominion  Apiarist  of  Canada,  was  drowned  off  Duck  Island 
near  Kingston,  on  September  10.  Mr.  Sladen  was  formerly  assistant  entomologist  in 
the  Division  of  Entomology  in  charge  of  bee  work,  and  is  the  author  of  many  articles 
and  a  book  on  "The  Humblebee." 
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Dr.  Clarence  H.  Kennedy  instructor  in  Ent(>molog>'  at  the  Ohio  State  Untvcrwt^ 

will  remain  fcir  the  j>resent  at  that  institution.  In  the  April  i«ue  ci  this  >n«inial  tt 
was  announced  that  he  had  l>een  apfK)inte<l  instructor  in  Entomoloio*  at  the  Univer- 
sity of  Tennessee.     This  was  an  cm)r  and  it  is  not  known  how  the  report  onctnatcd 

The  State  Plant  Board  of  Mis!d.ssipf>i  i.s  i.snuing  a  quarterly  bullettn  mndelefl  oo 
much  the  same  lines  as  that  of  the  State  Plant  Roonl  of  Florida  and  the  mmithly 
bulletin  of  the  California  State  Department  of  Agriculture.  It  i%  a  welontne  mMtkm 
to  entomoloi^cal  literature  an<!  is  destined  to  till  an  imfKirtant  place  in  the  eonnmic 
work  of  the  countr>-.     The  first  numlier  is  <latetl  Ajwil,  1021. 

Dr.  K.  I).  Ball  has  resii^ed  as  IVnfessor  of  ZooUi|0'  and  EntumokiKy  at  the  Inwa 
Agricultural  College  ami  State  Kntonv>logist  of  Iowa,  ami  as  Awistant  Secretary  «4 
Ajfriculture.  to  accr|»t  tlu*  jHTmanent  |>osition  of  I>irectoT  of  Scientific  work  in  the  I' 
S.  I>ef)artnu-nt  <if  Agncultiire.     He  liegan  his  new  duties  ()ctol)er  1,  1921. 

Mr.  L.  H.  VV«irthIey  *4  tlw  I*.  S.  Bureau  of  Knu>molo|t>'.  in  charge  o|  hM  e«pen- 
ments  m  amtn tiling  the  Hun»f)€an  ctwn  Uirer,  Mr.  J.  C».  Sanderi,  Director  i4  the 
Bureau  of  Plant  Imlustr> ,  IlarrishurK.  Pa.,  and  Mr.  E.  C.  Cotton,  Directrv  ol  tltr 
Bureau  of  Plant  Indu&tr>'.  Columbus.  Ohio,  vmiteil  the  region  infested  by  the  E«f«>- 
pean  aim  U>rer  m  ( hitoho  during  August. 

Twt>  short  onirsrs  m  )>rt*kn*|>ing  will  lie  omducted  in  Colorado,  liy  the  College  oi 
Agrictilture  in  aMifMrration  with  the  United  States  Dqtartment  ni  AgricuHurt.     Tbe 
first  will  lie  held  at  Fort  (*4illins  <luring  the  week  of  .\<ivemlier  21.  and  the  olhar  at 
Grami  Junction  the  following  week.     The  instnu*t«cs  are  Dr.  K.  F.  Phillipa,  Oai  S 
Demuth.  Kenneth  Hawkins.  \Vcsle\'  FoeitcT  and  Frank  Rauchfuss. 

Annotincement  Ims  Un-n  made  of  two  sliort  cfnirNe&  in  beekeefang  by  theO^Urgefll 
Agriculturr.  I'niverMty  of  Cahfomia.  in  co-<»|ierati«>n  with  the  Cnitn!  States  I>ppsrt* 
mrnt  of  .X^Tioilttirr      <  >nr  ^^^\\  U-  hrH  at  »»mr  j^iint  m  %i«ith«m  Califnmu  d*trinf 
tlif  wi<k  U^;mn^»^•  I)«tf  ti.U-T  .'».  an«!  thr  ^>Our  at  H<Tkrl«'V  thi-  following  wrrk       Dr 
K    I'    Phillips  af»fl  Mr   <•«'••   ">    I  )«Minjth  an*  iifMnututit  arn«»n>»  thr  m^lnictor* 

.Mr     I    (■    Hn.|\\rli.  htin.i'!  -f  i:rit..tu..l..K:. .  \\h<*  Irft  Wa^h^n>Jt.»n  U^t  IVrotn^^r 
for  a  \i\u\\  "t  t*  f  'r'.ji  ^i.l  j^  •  t  .  ..f  t'.«   uu  ..|iiii   ..ul  cl.»srl\  rflati-*!  pUnl*  in  TriA». 
rrtiiniol  ffir.  Hr<'\\!is\  illr  t"  \\'a-.hni,;!"ti    i-.trtti^:    I.:t>r  with  i  ■  lO  .i.li-r  uMr  {lArAUttrfxl 
n.at«Tial  **{   .\,>irtth,ufittif\   urii^-rwi.   .itj  !     t<  :nthi>urUiiri    i.;/;.iri       Si\   hvinm-it^ter 
I'V.y  I  ar.iMl«'.  ..1  ih«-4    Jrt:t*.i'ls  1  .i\  •    *-^'n    jx'\t»\       Mr    Iln  Iwrll  t%  at  |»friirt»?  ;ier 
jiartr.^'  a  nj-^rt  u|i»u  l.is  ^^'>T^K 

Mr  K  (  Trtl.fft.*  ha.  *k«u  ap|->inlr.!  i'.ui  "i  thr  Ihvui'tt  4  Firl  I  t*n»f»  *ivl 
<»ar«!«t;  Ii.'««t  ..<  thr  ICtit.rjvi  »^:nal  Ilraii«  h.  (  \«?ka  It.m  lV|wirtrnrnl  «»f  .VgnoiUure, 
an«!  vmI;  t.»k«  M|.  hp.  <|ijtt»-.  at  <  'ttaw.i  \x\  <  K  t'i'««f  Mr  Tri*h«ft»r  ^ui\  *»rm  |ir»vincisl 
rtit.-t:  l'.^:!-.!  I'f  hri'i  '.  <  '.rnhia.  anl  \%a--  f-fn'-rl.  «  •nM«-t  ti- I  with  t*ir  i-rtitrml 
etit'-ti.  l"|^'j».»".  v\..tI.  .»t  <  '••.iv\.».  \\*rv.  jt  >v.i .  •r^vint/*^!  .i .  a  i».irt  •(  thrCmSrAl  K*j»m- 
n;rf.ta;  I  aft:.'. 

Mr     l)ui^:ht   \I     I^  l..n>:     I  I  ;«    Hurra  J  •  t   Plan?   Iri.I  i  >tr »  .  H.i.-n>SirkJ.  P4  .  '\Jk^    »'• 
tJun<^!  .1  l«a\«  <•(  .i'-«Tui   a*   i  A'.'.]  ••  .14  h  «lif!irtit  ir\  an  I  m   •!»  Mnn   rnt  »fn  »l»iC^  **  ^'*' 
(►hi^.^taii   I  t"i\.-r  It.  t*  .  .    rjiri^'  \.  .4r  n»  pLiir   •<  Pr  4  ('    L.  Mrtt  a!f.  wS  » *ix%  rrvm*. 
1\    >••'♦!»    t«»  th«    I  tuv«T   'A\      !    !!!•?»  '*.-.       Mr     !>«  L»n>;  r\;«nt^  t  •  rrtmvr  hu  'Vwt  *  t 
driprrf  i;f  \t    iriii^;  .i!»  !  j  l.ins  \  •  r«  \riru  ri«  \l  siMirm  r  !  >  hi-  w  »rk  in  Pma*vlvaniA 

l*r'(f%N-t    .\I     I)     I.*-.'..!!.!     .a     r«    iK'lJol  a-.  a..l-.ta!il   pr^r-sv-r     •(  r\l<*ri%ion  Pf\t  •"», 

kifv  at<".  fiirlll  tu\.rr--i*. .  I'.  iak«  f  f!»^t  \.  .\  rtti'-r  I,  P.r.M.  ♦.»  a4*.ipt  a  i^'^itun  A*  Tieid 
nvar^a>:«f  f   r  lh«   Ii..%\Wrr  I'i*rctui'l«  (  •■  .  v\ith  •»ra-l<r»-»'^^«"f  •  •»*  •*»  C^iarn^wr*  St  .  Sew 
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York  City.  He  wiU  endeavor  to  make  tests  on  the  company's  farms  and  in  co-oper- 
ation experiments  with  various  growers  of  such  materials  as  are  now,  or  may  be  in  the 
future,  manufactured  by  the  company. 

The  following  men  have  recently  been  appointed  to  positions  in  the  Bureau  of 
Entomok)gy>-W.  W.  Porter,  Crowley,  La.;  Roland  Cowart,  Richard  V.  Hood,  L.  R. 
Lyle,  George  B.  Ray,  George  L.  Smith,  W.  A.  Stevenson,  Adolph  Thomas,  V.  V. 
Williams,  scientific  assistants,  boll  weevil  laboratory,  Tallulah,  La. ;  Ernest  E.  Russell, 
field  superintendent  in  insect  control,  Gainesville,  Texas;  Dr.  William  Moore,  formerly 
of  the  University  of  Minnesota  to  take  charge  of  insecticide  investigations  against  the 
Japanese  beetle,  Rivcrton,  N.  J.;  W.  E.  Stone,  sweet  potato  weevil  work. 

At  the  31st  annual  meeting  of  the  Ohio  Academy  of  Science  held  at  Cleveland, 
March  25-26, 1921,  Prof.  Raymond  C.  Osbum  was  elected  President.  The  following 
entomological  papers  appeared  on  the  program;  Hemiptera  of  the  Adirondacks;  and 
Collecting  in  Southern  Florida,  by  Herbert  Osbom;  Some  Studies  in  Hessian  Fly 
Emergence,  by  T.  H.  Parks;  Notes  on  the  Habits  and  Life  History  of  Galeaius  peck- 
hami  Ashm;  and  A  New  Ambrosia  Beetle;  Notes  on  the  Work  of  Xyloterinus  politus 
Say,  by  Carl  J.  Drake ;  Phylogeny  and  Distribution  of  the  Genus  LibeUula,  by  Clarence 
H.  Kennedy;  Aids  in  Teaching  Elementary  Cytology,  by  Z.  P.  Metcalf ;  the  Cytology 
of  the  Seaside  Earwig,  Anisolahis,  by  S.  L  Komhauser. 

The  following  transfers  in  the  Bureau  of  Entomology  have  been  annotmced:  R.  T. 
Cotton,  from  Orlando,  Fla.,  to  Washington,  D.  C,  Miss  Marion  Van  Horn  from 
truck  crop  insect  investigations  to  stored  product  insect  investigations;  L.  R.  Lyle, 
G.  B.  Ray,  L  B.  Rutledge,  G.  L.  Smith,  W.  A.  Stevenson,  J.  V.  Vernon,  V.  V.  Williams 
temporarily  from  boll  weevil  force  to  Federal  Horticultural  Board;  R.  W.  Wells, 
Herkimer,  N.  Y.,  to  Dallas,  Texas;  S.  H.  Roundtree,  Macclenny,  Fla.,  to  Brownsville, 
Pla;  Perez  Simmons  to  insects  affecting  meats;  L.  W.  Brannon,  H.  B.  Lancaster, 
D.  M.  Dowdell,  Jr.,  F.  R.  White,  bean  beetle  investigations,  to  plant  quarantine 
inspectors  in  the  same  project;  G.  L.  Garrision,  Quincy,  Fla.,  to  Washington,  D.  C. 

Resignations  in  the  Bureau  of  Entomology'  are  announced  as  follows  >-J.B.  Moor- 
man, bee-culture  investigations  to  accept  a  position  at  Austin  Coll^je,  Sherman, 
Texas;  E.  S.  Prevost,  So.  Carolina,  and  N.  L  Lyle,  Iowa,  extension  specialists  in  bee- 
cuHure;  A.  D.  Shaftsbury,  bee  culture  investigations  to  resume  graduate  studies  in 
loology  at  Johns  Hopkins  University;  Louis  R.  Schreiner,  field  assistant,  Carlisle,  Pa., 
to  complete  his  studies;  F.  D.  Pamell,  W.  R.  Smith,  boll  weevil  force;  J.  W.  Hendry, 
sweet  potato  weevil  work,  Macclenny,  Fla;  L.  M.  Prichard,  sweet  potato  weevil  work, 
Gulfport;  L.  P.  Hodges,  Alexander  G.  McCarty,  J.  N.  Crisler,  S.  N.  Boyd,  boll  weevil 
force;  the  following  temporary  appointments  have  been  terminated;  W:  R.  Heard, 
J.  B.  Pope,  H.  C.  Young,  Tallulah,  La.,  and  Charles  Milford,  Madison,  Fla. 

Mr.  J.  S.  Houser,  co-operating  with  C.  N.  Nellie,  Park  Entomologist  of  Cleveland 
and  the  U.  S.  Aviation  Service,  of  McCook  Field,  Dayton,  August  4,  conducted  a 
dusting  experiment  at  Troy,  Ohio,  on  a  six-acre  catalpa  grove  which  was  being  defoli- 
ated by  the  catalpa  sphinx.  The  poison  was  delivered  from  an  aeroplane  and  the  six 
acres  were  dusted  in  54  seconds.  An  examination  made  six  days  later,  showed  99  per 
cent,  of  the  caterpillars  were  killed.  It  is  believed  that  this  method  of  distributing 
poison  will  be  found  ver>'  useful  for  treatment  of  large,  close  planted  forest  areas  for 
foliage-eating  insects  such  as  gipsy  moth.  It  may  be  useful  for  treating  large  orchards 
of  big  pecan  and  walnut  trees,  but  can  hardly  take  the  place  of  liquid  spraying  in 
apple  and  peach  orchards. 
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M*.  H.  F.  frOfafd.  Burauiitf  Bmomoltsr.  wlw  hM  dnift  of  thai 
<rftl»PadOTaHoftfaMlturri  Boards  fa  InrwflfttttngtlwbnMhM  thai 

bmn  M  hfa  inipifftfcw  dutfai  permit.  When  he  nlled  from  9un  Pnndno^  JeAf  90i 
heeerriedwithhtm  eevend  loliof  podeof  hufa>d>e  (KadbUfa^fgrnM).  mcfiil  by 
BridwA  in  wWdi  wmi  bfe«lii«  the  hofaedie  weevil  OlmwHiniirtiiiiliri)  miA  to 
peniitei.  Mr.  WiOerd  anived  in  Haaohiht  Joljr  37  end  leported,  oa  JfOf  80t  thae 
thepfrite^  Vf^tiiUpkushniMviAHmitmmmiw^.wtnmDm^b^bk  food  ■— hew 
oohfaenivalatHcMiohih^aiidtfaetbetweuJidyaTeadSOhehedeMm^qfwaW 
I  of  C;iPMifi/MM  and  1,000  qwdmeM  of  AMfBMMf  ip.  OnJ«|r30tM 
1  lis  nalm  of  C;.  kMdW  «er«  Hberetod  ei 
kpodelorbnMhklknne.  Od  Aopiat  7,  Mr.  WiBHd  i 
the  Tenv  fiMit«iel  beiidm  the  two  epedee  Bwrtionid 

r  and  LeWi#*e|«f  taMMff.    The  invIc  in  Hanohiht  fa  bei^r  ^om  by  Mr. 
inifafd  in  coNoperation  with  D.  T.  Pidkii^y.  entomofaffat  of  the  HawiiM  BoaPd  eC 


The] 
ValfayinNewMcdeo.] 
BjOOO  acwi  of  beane  were  totally  dertiuiedt  and  that 

BOOUOOOjOO.  Reporte  I^  aeveral  flf  the  I 
t  of  the  State  Agrieultwal  ( 
r  that  the  hMsct  was  hrid  in  cheek  to  Bome  erteat  by  < 
I  of  thfa  raport  was  made»  but  it  was  too  tale  in  the  1 
hetheraparmitehadbeenaftwQriL  AeataMralnde»the 
.  in  Ite  oeeomnee  in  New  Meafao,  conAnm  ita  attadB  to  the  adiH  of  the  lafga 
ithatHedoaetothehilli.  PmtagthepiwUnaiMieiiifainaieieBittodinlfaa 
I  trf  the  ffelanria  Valfay,  nmuj  mlfae  frnm  the  mimnraini.  enil  the  hwm  |p  ii  ir 
era  faaiful  fait  the  inaeet  win  repeat  tuattada  other  yeart.  The  bean  barraat  to  the 
Wcet  WM  afanoal  onmpfatad  by  September  10  and  many  of  the  beetfai  were  to  the  ieMa 
but  none  of  them  amid  lie  found  in  hibcmatkm  in  the  ihnibbery  to  the  twUhflh 

A  hearii«  wee  held  in  Wadiington.  U.C.  on  October  II.  at  lOdOO  o'dod^  ^  m^ 
bifcre  the  Federal  Harticuhural  Bcivd  to  consider  further  stops  niinsssary  to  | 
the  spread  td  the  Bunipean  oom  tM«er.  which  has  been  disoovered  thfa  i 
the  south  ihicr  nf  Lake  Brie  in  ( Miii)  and  i^mnsylvania.  where  it  probably  driftod  i 
the  infcsUtinn  mcth  of  the  Uke  in  Ontario.  The  Stotes  of  Maias.  New 
MasMchusetts,  (Connecticut.  New  Ycrk.  New  Jeney.  Piennsyhraaia,  Marylaod.  Ollto. 
Indiana,  Michifsn  and  Mississippi  were  repreeented.  The  fottowim  eatomelQifato 
were  present: -W.  (*.  o'Kane.  New  Hampshire;  R.  H.  Alfaa.  Maesarhneelts;  W.  B. 
BritUjn.  Connecticut;  K.  P.  Kelt.  C.  R.Crtwby.  New  York,  T.  J.  Heftdfae.  C  H. 
Hadir).  Nrw  JerM^  .  J  (*.  SmmIct*.  l*ennsylvsnia;  B.  N.  Cory.  T.  B.  Symaas*  C.  C. 
Hamilt««i.  M«r> Uml.  H  A  (niMsnl.  K  C  (%ittnn.  T.  II.  Parks,  Ohio.  F.  N.  WaBaoa. 
Indiana.  K.  II  b4i«IHI.  Mi»ii«|i|M;  L  ( »  Homirtl.  C  L.  MarUtt,  W.  R.  Walloai,  A. 
L.  ViuimtamY.  J  A  llyUii|>.  L  If  Wivthlrv.  I)  J  Cmtlny.  B  H  Sis|far  and  J  S. 
Wailrcif  thrHurmiiiif  knuimiikvy.  Dr  E  1)  Hsll,  Directur  of  Scientiftc  Rasserch  of 
the  r  S  OefMU'tinmt  uf  Aitnculturc  Tlwre  were  lietwesn  50  and  60  prssaM*  m^ 
chiilinie  m  mimlMT  ^4  plant  (n>wm.  mu\  rrpreicnutivri  «if  Stale  departmento  of 
agrHnilttirr .  f Im-  uTitrr  flid  ivit  kcr|>  a  lui  *4  all.  Init  n»ticrd  l^if.  L  R.  Taft,  Miohican; 
I>  (*•  <;  At»«.Hl.  \r»  V«ck.  I)r  A  W.Otllirrt.  MaiMchuirU;L  H  Healey.  F  B 
BUkmiAii.  (''•fuirt tuiit  Thr  «|inikm  were  tiracticalU  unamn^nu  m  sikina  that 
the  ivrM-nt  i\  \trrn  «jf  Fnlrral  (|iuiranlinr  t>e  omtmuc^l  and  ettentled  as  mav  be  i 
emar>'  in  includr  thr  infrtinl  arras,  Ihii  that  m*  larcr  omnfesleiS  terfHory  beft 
•n  the  quanuitincvi  area% 
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FURTHER  OBSERVATIONS  ON  THE  EFFECT  OF  CERTAIN 
CHEMICALS  UPON  OVIPOSITION  IN  THE  HOUSE  FLY 

(MUSCA  DOMESTIC  A.) 
By  S.  E.  Crumb  and  S.  C.  Lyon,  Bureau  of  Entomology 

In  a  previous  article^  dealing  mainly  with  the  effect  of  carbon  dioxid 
and  ammonia  on  house-fly  oviposition,  the  writers  described  the  general 
conditions  under  which  the  experiments  discussed  in  the  present  article 
were  continued  during  the  summers  of  1918  and  1919. 

The  substances  used  in  the  present  series  of  experiments,  however,  are 
less  volatile  than  those  used  in  the  previous  ones  and  for  this  reason  the 
writers  dispensed  with  the  compressed-air  chambers  previously  described 
and  placed  the  funnels  bearing  the  oviposition  medium  over  milk  bottles 
one-third  full  of  tap  water.  In  these  cases  the  attractant  was  applied 
in  solution  direct  to  the  medium,  which  was  bran  husk  washed  and 
sterilized  as  before  immediately  previous  to  use.  The  checks  used  in 
all  cases  were  treated  in  exactly  the  same  manner,  excepting  that  they 
received  a  corresponding  volume  of  tap  water  instead  of  the  solution 
of  the  attractant. 

Ordinarily  a  row  of  12  imits  of  the  foregoing  apparatus  was  employed, 
the  water-treated  checks  alternating  with  the  attractant  used  at  the 
time.  Occasionally  when  the  total  number  of  flies  in  the  cage  was 
small,  only  six  units,  three  of  the  check  and  three  of  the  attractant, 
were  used. 

It  seemed  better  to  adopt  a  standard  check  against  which  to  try  all 
attractants  than  to  endeavor  to  work  out  any  scheme  of  checking  by 


*Cnimb,  S.E.  and  Lyon,  S.C.  The  effect  of  certain  chemicals  upon  oviposition 
in  the  house-fly  (Musca  domestica  L.).  In  Joum.  Econ.  Ent.,  V.IO,  no.6,  p.532-536, 
fig.  27.  1917. 
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trying  one  attnurtant  against  another.  The  results  on  different  wab* 
stances  should  therefore  be  directly  comparable  with  one  another 
In  regard  to  strength  of  solutions  of  the  different  substances  used. 
it  should  be  stated  that  with  the  exce{>tion  of  sodium  carbonate,  sodium 
sulphate,  and  calcitmi  hydroxid.  they  were  made  of  approximateh'  equal 
chemical  strength:  that  is,  the  potential  hydrogen  ion  or  equivalent 
was  the  same  in  all  cases,  and  equal  to  that  in  a  2  percent  (b>'  weight) 
solution  of  but>Tic  acid.  The  two  salt  sohitions,  sodium  carbonate 
and  sodiiun  sulphate  were  of  the  same  molecular  concentration  as  the 
butyric  acid ;  that  is,  double  the  |iotential  ionic  strength.  The  cakhisn 
hydroxid  solution  was  saturated  at  20  C.  The  amount  applied  to  each 
unit  of  nidus  was  from  2  to  4  cubic  centimeters.  Since  the  experimental 
work  started  with  but\Tic  acid,  and  when  it  was  found  that  fmm  2  to  4 
cubic  centimeters  of  a  2  per  cent  solution  of  this  attractant  seoned 
most  effective,  additional  substances  were  made  up  and  applied  on  this 
basis. 


In  this  way  it  has  t>ecn  possible  to  test  out  in  a  satisfactor>' 
13  different  substances  in  addition  to  carbon  dioxid  and 
and  it  is  believed  that  the  results  in  these  cases  fairly  express  the  ovi> 
position  responses  of  the  house  fly  toward  the  substances  used. 

The  Ri-stillR  «)f  ihf  SS  €'X|HTimi»nts  made  in  ihe  two  seascms  arr  ^um- 
man/tti  in  Talik-  I 
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1919 

Jane  11-18 

2-4  cc.  1.7  percent  Propionic  add 

36 

5.025 

139.6 

64.8 

Tap  water 

36 

2.744 

76.2 

35.2 

Jane  19-27 

2-4  cc.  2.0  percent  lactic  acid 

33 

1.035 

31.3 

46.3 

2-4  cc.  Tap  water 

33 

1.203 

36.4 

53.7 

Jane  30-Jaly  7 

2-4  cc.  1.0  percent  formic  acid 

42 

2.183 

52.0 

66.7 

2-4  cc.  Tap  water 

42 

1.086 

25.9 

33.3 

Joly  »-14 

2-4  cc.  0.176  percent  calcium  hydroxide 

36 

1.618 

45.0 

42.8 

2-4  cc.  Tap  water 

36 

2.167 

60.0 

57.2 

Ja]yl&-23 

2-4  cc.  1.0  percent  sodium  hydroxide 

36 

3.575 

99.0 

75.8 

2-4  cc.  Tap  water 

36 

1.139 

32.0 

24.2 

Joly  a4-Aug.  1 

2-4  cc.  2.4  percent  sodium  carbonate 

39 

2.998 

77.0 

94.2 

2-4  Tap  water 

39 

185 

4.7 

5.8 

Aoff.  4-15 

2—4  cc.  3.2  percent  Sodium 

42 

582 

12.4 

09.6 

2-4  cc.  Tap  water 

42 

228 

5.4 

30.4 

Since  the  dosages  are  equal  and  the  chemical  concentration  of  the 
different  attractants  is  approximately  the  same,  a  better  view  of  the 
comparative  effect  may  be  obtained  by  eliminating  the  checks,  and 
listing  the  substances  used  with  their  corresponding  percentages.  Stated 
in  this  fashion  and  listed  in  the  order  of  diminishing  attractiveness  the 
results  appear  as  follows: 

Percent. 

1.  Sodium  carbonate 94.2 

2.  Carbon  dioxid  (carbonic  acid)> 92.4 

3.  Acetic  acid 83.8 

4.  Sodium  hydroxide 75.8 

5.  Butyric  acid 73.6 

6.  Sodium  sulphate 69.6 

7.  Formic  acid 66.7 

8.  Propionic  acid 64.8 

9.  Ethyl  alcohol 58.6 

10.  Glycerin 64.9 

11.  Lactic  add 46.3 

12.  Hydrochloric  acid 44.8 

13.  Calcium  hydroxide 42.8 

14.  Sulphuric  acid 37.6 

15.  Ammonia  (ammonium  hydroxid)* 32.6 


'Experiments  carried  on  in  1917. 
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sodium  hydroxid.  the  writers*  conclude  that  the  sodium  ion  is  not  a 
repellent  to  house-fly  oviposition  and  its  presence  in  some  salt  combi- 
nations may  be  moderately  attractive. 

Of  the  remaining  substances^in  the  list  receiving  more  than  60  percent 
of  eggs,  all  are  fatty  adds  and  therefore  chemically  kin  to  carbonic  acid. 
Of  these  acetic  add  leads  by  a  wide  margin  and  it  is  worthy  of  note 
that  this  is  the  add  most  likely  to  occur  in  the  ordinary  decomposition 
processes  of  vegetable  matter  where  carbon  dioxid  is  also  liberated. 

Gravid  house  flies  appear  to  be  indifferent  to  the  presence  of  the  organic 
bases,  grain  alcohol  and  glycerin,  as  might  also  be  stated  of  the  mixed 
compound  lactic  add.  The  mineral  adds,  hydrochloric  and  sulphuric, 
appear  to  be  moderate  repellents. 

In  the  light  of  present  results  the  writers*  suggest  that  the  female 
house  fly  is  attracted  for  egg  la3ang  by  decaying  organic  matter  in  pro- 
portion to  the  amoimt  of  carbonic  and  acetic  adds  liberated  in  the 
fermentation  processes,  and  that  the  preference  for  decaying  vegetable 
rather  than  animal  matter  may  have  its  explanation  in  this  fact.  Also 
it  is  possible  that  its  predisposition  for  these  two  adds  may  explain  the 
fondness  of  the  house  fly  for  human  environments  generally,  particularly 
dwelling  houses  and  livery  stables. 


DUSTING  VS.  SPRAYING  FOR  THE  CONTROL  OF  INSECT  PESTS 

ON  THE  AVOCADO^ 

By  G.  F.  MozNBTTK,  Bureau  of  Entomology ^  U.  S.  Department  oj  Agriculture, 

Miami,  Florida. 

The  Avocado  which  is  now  being  propagated  quite  extensively  on 
a  commercial  scale  in  Florida  has  like  all  other  fruits  a  number  of  in- 
jurious insect  enemies.  It  is  during  the  dry  winter  months  particularly, 
while  the  trees  are  dormant  that  the  grower  of  this  fruit  often  experiences 
serious  trouble  with  a  nimiber  of  enemies  which  attack  his  trees.  Among 
these  enemies  may  be  mentioned  the  Avocado  Red  Spider,  Tetranychus 
yothersi  McGregor;  the  leaf  thrips  commonly  called  in  the  North  the 
greenhouse  thrips,  Heliothrtps  hemorrhoidalis  Bouche'  and  the  leaf 
hopper,  Empoasca  minuenda  Ball.  The  red  spider  and  the  leaf  thrips 
confine  thdr  attacks  to  the  upper  surface  of  the  foliage,  while  the  leaf 
hopper  does  its  work  on  the  lower  surface. 

During  the  seasons  1918  and  1919  a  number  of  tests  were  made  with  a 
view  to  ascertaining  the  relative  merits  of  several  contact  insectiddes  in 
the  dust  or  powdered  form  alone  and  in  combination,  with  similar  contact 

^Published  by  permission  of  the  Secretary  of  Agriculture. 
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insecticides  in  the  liquid  form  in  the  control  of  the  above  mentioned 
pests  which  attack  the  avocado.  A  portion  of  a  lary^e  gro\'e  conastini: 
mainly  of  the  Trapp  and  Pollock  avocados  of  West  Indian  stimina, 
which  were  considerably  infested  with  all  the  mentioned  insect  pests 
was  selected  for  a  comfiarison  of  the  two  methods. 

In  conducting  the  dusting  ofierations  the  equipment  used  was  the 
regular  orchard  power  duster.  At  the  time  the  a|>piications  were 
made  the  weather  was  clear  and  the  foliage  was  dry.  The  tempcimturt 
averaged  between  75  and  M)  degrees  Fahrenheit.  The  dust  was  m 
directed  on  the  windward  side  of  the  trees  so  as  to  cover  the  tncs  wdl. 
and  the  machine  was  never  allowed  to  stop  except  at  a  large  tnec  to  br 
certain  it  was  well  covered. 

The  spraying  work  w*as  performed  the  same  day  a  power  outfit  bcini! 
employed,  using  one  of  the  spray  guns  at  a  pressure  ranging  from  22*% 
to  25()  pounds. 

In  the  dusting  experiments  several  kinds  of  material  were  used  amoac 
which  was  an  impalpable  sulphur  dust.  This  sulphur  dust  is  nearly 
pure  sulphur  ver>'  finely  pulverized  and  capable  of  going  through  a  200 
snesh  screen.  The  other  material  used  was  a  combination  • 
of  the  above  dusting  sulphur  impregnated  with  a  quantity  of 
•uli>hate.  40'*;  solution,  in  the  form  of  Black  Leaf-4().  Both  of  these 
dustm^  materials  an*  manufartun*cl  and  on  the  market  as  contact  dusting 
insectJi*i<lt'S  In  thr  s])rayinK  work  sc'vi-ral  s]>rays  wvrv  tncd  <nil  in 
aimiuirison  with  llu-  alxiw  tlusts  as  linu*  sul])hur  sitlution  one  gallon  ti> 
fifty  gallons  «>(  walrr.  an«l  \m\v  sulphur  soKition  at  thr  rato  of  <ine  galkm 
Ui  fifty  Ki*H<'nJ^  **f  watiT  in  oimfunatKni  with  HUick  I-i-af-W)  at  the  ralr 
of  onr  gallon  to  ninr-hundntl  gallons  in  the  (Iilut4*fl  linu*  !sul]ihur  solution 
A  jMirtMin  of  a  l»hKk  was  lift  as  a  chtik  fX|>fhnunU 

SuhMtjurnt  i-xaniinations  at  vanc»us  intt-rN-als  o(  the  dustcvl  ami 
sj»niy(tl  ]'<irti<*ns  of  ih.r  ^,T<»vr  sluiwifl  that  the  dusting' met h<«l.  whenr 
the  ilrv  (lusting  sulphur  in  an  exix^'<linv;lv  pulven7e<l  fonn  was  um«1.  t*> 
\iv  ef|uall\  as  elUelivi-  as  s]»rayinK*  ^vith  hnn-  sulphur  sttlutum  against 
t}:e  avf-ea«l«i  nil  s])Kler.  I t'trii9t)ihu\  Vi'/A«'rw  MiHireg'^r  Ttir  mitc» 
Were  not  kilUd  urnudialelv.  however.  <in  tlie  dustevl  tnt**.  Init  after 
tl  irty  nimit«s  j»nirlirall\  all  thr  n.ites  wrre  kill«l  On  examinatanti 
of  tlie  folui^'i-  wiXJ;  a  hainl  K-ns  the  sul]>hur  was  ver\-  evenly  afv}Uird.  nt» 
|>ortifii  if  the  upjHT  Mirfa(v  (»f  the  folui^e  lieing  frit*  fn«n  thr  finr 
sulphur  In  tin*  <lusitf|  ]Mirtion  <if  tlie  v:r«>ve  with  the  dustmg  suh^ur. 
i}',v  Ui\  sj>nltTN  a^:ain  nui<h*  their  apiN'aninrt*  after  a  |«Tv»d  i»f  fi\T  weeks. 
whu  h  uas  alsi.  true  appn»xin>ately  in  tlie  liltK'k  where  the  lime  sulfikhitr 
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solution,  one  gallon  to  fifty  gallons  of  water  was  applied.  The  weather 
following  application  of  the  dusts  was  rather  dry  although  for  several 
days  following  very  heavy  dews  occurred  which  wet  the  foliage  thorough- 
ly, and  a  week  later  a  heavy  shower  occurred  in  the  grove.  These  heavy 
dews  and  shower  had  very  little  effect  on  the  sulphur  dusted  trees  in 
removing  any  of  the  dust.  Where  the  lime  sulphur  solution  was  applied 
it  killed  the  red  spiders  by  contact  ahnost  immediately,  and  proved 
satisfactory  in  controlling  the  red  spiders  over  as  long  a  period  as  did 
the  sulphur  dust. 

Where  a  large  acreage  of  avocados  exists,  and  the  red  spider  is  the 
only  pest  with  which  the  grower  has  to  contend,  the  dusting  method 
would  make  it  possible  for  the  grower  to  protect  his  orchard  at  critical 
times  from  the  attacks  of  the  red  spider.  The  dusting  method  is  by  far 
the  quicker  method. 

There  are  other  pests,  however,  with  which  the  avocado  grower  has  to 
contend  with  such  as  the  leaf  thrips,  Helioihrips  hemarrhoidalts  Bouche' 
and  the  leaf  hopper,  Empoasca  minuenda  Ball.  Neither  the  dry  sulphur 
dust  or  the  liquid  lime  sulphtir  had  any  effect  in  ridding  the  trees  of  the 
leaf  thrips  or  the  leaf  hoppers.  These  two  insects  are  usually  present 
and  causing  damage  to  the  trees  at  the  same  time  generally  that  the  red 
spider  is  canying  on  its  depredations,  and  which  are  not  destroyed  by 
applications  of  sulphur  in  the  dust  or  liquid  form.  To  possibly  control 
these  by  the  dusting  method  the  writer  procured  a  dusting  material 
consisting  of  the  finely  pulverized  sulphur  dust  charged  with  nicotine 
sulphate,  40%  solution,  in  the  form  of  Black  Leaf-40.  This  material 
was  dusted  in  the  same  manner  as  was  the  dry  dusting  sulphur.  This 
combined  material  killed  readily  the  adult  and  immature  red  spiders, 
leaf  thrips  and  a  good  majority  of  the  leaf  hoppers.  The  material, 
however,  did  not  adhere  to  the  foliage  for  any  length  of  time,  even  the 
heavy  dews  removing  the  majority  of  the  dust.  This  apparently  was 
due  to  the  incorporation  of  the  liquid  nicotine  sulphate  to  the  dry 
pulverized  sulphur  causing  the  sulphur  particles  to  aggregate  and  forming 
a  wettable  sulphur.  In  the  case  of  the  dry  dusting  sulphur,  it  is  due  to 
its  fineness  and  dry  condition  when  applied  that  it  adheres  so  well  to 
the  foliage.  The  continued  heavy  dews  and  subsequent  shower  removed 
the  majority  of  the  combined  dust  from  the  foliage,  and  it  was  but  a 
short  time  after  application  that  the  red  spiders  were  again  present  on 
the  trees  in  goodly  niunbers.  This  is  readily  explained  as  nothing  effec- 
tive remained  on  the  foliage  to  destroy  the  young  which  later  hatched 
from  the  eggs  not  destroyed  by  the  dust.     Hence  it  is  essential,  that 
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the  dust  remains  on  the  folsafi:e  for  a  sufficient  length  of  time  after  appli- 
cation in  order  to  destroy  the  young  mites  as  the>'  hatch  from  the  tgg^ 
In  combining  the  lime  sulphur  solution  at  the  rate  of  one  gmOoo  of 
the  stock  solution  to  fifty  gallons  of  water  with  the  nicotine  sulphate 
40%.  solution  at  the  rate  of  one  gallon  to  nine  hundred  gallons  in  the 
diluted  lime  sulphur  solution,  this  combination  pro\Td  an  excellent 
spray  in  killing  the  red  spiders,  thrips.  and  leaf  hoppers.  The  lime 
sulphur  solution  in  this  combination  proved  effective  over  as  long  a 
time  as  did  the  lime  suli>hur  alone  against  the  red  si)iderB  on  the  trees. 
Examination  of  the  check  i)lot  showed  the  red  sjHders.  thrips  and  leaf 
hopptTs  alive. 

COMPARATIVK  CoST  OP  SPRAYING  AND  DlSTlNC 

During  the  time  tlie  com|)arative  experiments  were  made  a  few 
figures  were  taken  on  the  cost  of  the  different  dusting  and  Q>rayinff 
materials  em])loycd.  and  tlie  time  required  to  dust  and  spray  100  axTrmge 
avocado  trees  nine  years  of  agi*. 

CoMTARAnVI  CofT  (W  SfftAVING  AND  DCVTOIC 
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4.  Dry  dusting  sulphur  when  charged  with  nicotine  sulphate  40% 
in  the  fonn  of  Black  Leaf  40  and  applied  to  avocado  foliage  was 
readily  removed  by  succeeding  heavy  dews  and  light  rains  after 
application.  The  incorporation  of  liquid  nicotine  sulphate  40% 
caused  an  aggregation  of  the  sulphur  particles  and  a  wettable  sulphur. 

5.  Liquid  lime  sulphur  solution  when  combined  with  nicotine  sulphate 
40%  solution  proved  to  be  the  most  satisfactory  combination  used 
in  combatting  the  red  spiders,  leaf  thrips  and  leaf  hoppers  and 
remained  effective  against  the  red  spiders  over  as  long  a  period  as 
did  the  lime  sulphur  solution  applied  alone. 

6.  Where  a  grower  has  a  medium  sized  grove  of  avocados,  which  is 
usually  the  case  up  to  the  present  time,  and  where  a  number  of 
insects  occur,  spraying  would  be  the  more  effective  and  cheaper 
method  considering  the  price  of  sulphur  and  nicotine  sulphate 
in  the  dust  form  as  compared  with  the  same  in  the  liquid  form. 


CONTROL  OF  TWO  SCALE  INSECTS  OF  THE  MANGO* 

By  G.  F.  MozNETTE,  U.  S.  Bureau  oj  Entomology,  Miami,  Florida 

There  are  a  number  of  scale  insects  which  attack  the  mango  in  Florida, 
but  two  found  to  be  the  most  injurious  up  to  the  present  time  and  more 
generally  distributed  are  the  Tessellated  Scale,  Eucalymnatus  iessellatus 
Sign,  and  the  Mango  Shield  Scale,  Coccus  acuminatus  Sign.  These 
two  scale  insects  are  readily  recognized  in  the  field  by  the  difference  in 
shape  and  color.  The  Tessellated  Scale  is  oval  in  shape,  but  broadly 
rounded  posteriorly.  It  is  of  a  dark  brown  in  color,  with  a  decidedly 
mosaic  appearance  on  the  upper  surface.  The  Mango  Shield  Scale  is 
yellowish  green,  and  in  shape  it  is  deltoid,  blimtly  pointed  in  front  and 
broadly  roimded  posteriorly.  It  is  very  thin  and  flat  and  irregularly 
marked  with  black. 

Both  of  these  scale  insects  infest  the  lower  surface  of  the  foliage, 
usually  clustered  along  both  sides  of  the  midribs.  When  very  numerous 
they  may  also  be  foimd  along  the  lateral  veins  and  the  interstices. 
The  scales  reproduce  continuously  throughout  the  year,  the  generations 
overlapping  considerably  so  that  at  any  time  one  may  find  the  scales  in 
almost  any  stage  of  development.  During  the  spring  months  the 
scales  move  from  the  older  leaves  onto  the  new  growth  of  foliage.  Usually 
these  are  the  crawlers,  but  even  the  older  scales  often  leave  their 
feeding  grounds  and  wander  to  the  new  growth. 
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The  two  scales  are  quite  widely  distributed.  beiiiK  found  on  both  the 
east  and  west  a)asts  of  southern  Florida.  In  Florida  the  Manip>  Shield 
Scale  has  t)een  frmnd  on  the  mango,  mscapple.  custard  apple,  iapodilh 
and  Allamanda.  It  is  also  found  in  Grenada.  Barhadot.  Dofnsntca. 
Antigua.  Trinidad.  Jamaica,  and  British  (luiana  where  it  infests  in 
addition  to  the  host  plants  mentioned  in  Florida  the  breadfruit.  Jos* 
minum,  Ixora,  star  jilum.  star  a))|>le  and  the  nutmeg.  The  Tessellated 
Scale  has  Ixtrn  found  to  infest  the  mango,  cocnanut  and  roseapfrie  in 
Florida.  In  the  West  Indies  it  also  infests  Caryota  urms  and  nnany 
other  ]Milms. 

Both  of  these  scale  insects  jinxluce  an  abundance  of  honcvdew 
The  sooty  mold  fungus  develofis  in  this  honextlew  dqiosit.  gi^nnf;  the 
mango  tree  in  the  course  of  time  a  decidedly  blackened  appearance 
The  sooty  mold  often  a>llects  on  the  fruit  as  well  as  the  foltaigc.  giviof 
the  fruit  a  blackened  and  unsightly  a]>|)earancc.  The  writer  has  obsenr* 
ed  seN'eral  gnivcs  where  the  siK)ty  moW  was  so  numerous  that 
the  branches  and  trunks  of  the  trees  were  blackened  by  it. 

Rksi'lts  Ohtainki)  with  Inskcticidbs 

In  testing  out  the  following  insecticides,  luully  infested  trees  < 
fekx-ti-d  avrniging  fn*n  twelve  to  fourteen  years  of  age  with  an  averacr 

heighth  «>f  fnmi  iwinty-fivr  to  thirty-five  firl  In  rach  cum'  the  s^'ray 
was  ilintii^l  tnwanl  ilu-  hiwrr  surfatv  t»f  the  foliage,  using  a  s|irav  gun 
with  a  jifrssiiff  «•(  fnun  2l?.">  in  2.VI  ]xi\in<ls 

LiMK  Sri.i'HtH  Sum  Th»N 

In  applying  this  iiiMrtuKlr  tn  t}u*  iiiafigo  at  a  strength  of  «ine  galko 
iA  Imv  .s\il]>lmr  s<»Uiiioij  to  forty  gallons  <»f  wairr  m  I )ttMinU-r  while 
the  tnt  s  wtn-  tli>nra!it  atnl  again  in  Marrh  at  a  strength  i»f  t»ne  galkm  iji 
luiu-  sulfOiur  SI  .hit  mil  to  fifty  >:allons  of  watrr.  it  was  foun<l.  that  it  did 
not  rfliitivily  <li>troy  thr  S4*alrs  Thi*  spray  kilU'tl  aU»ut  .ViKJ  of  the 
sciilrs  ]»ns<!it  oil  I  lit-  trits.  an<l  cli<l  nt»t  rnniivf  thr  s««itv  mold  prrsml 
iHu-  to  tl.r  l«  nilrnii**s  nf  tju-  irango  foluigr  it  was  fi.iiinl  that  the  strmgth 
of  t}:r  s]»niv  ti'tiM  W'X  Ih*  iiuTi*asti| 

(V\i  sTh    INhash  Fish  On.  S«»Ar 

Tlii.s  iiiMrtiiwIi-  was  ai»]»li«^l  t4i  tJu*  nian^:<i  at   Xhr  same-  tunc  and 
mt«Tval  as  tir  al-v«   sj»ray  at  a  strnigth  of  twmty  {hiuikIs  «»f  i^austic 
I«lasli  f:s!5  I'll  s«4t;i  tn '>tu- hun<lrt^l   ami  tui-ntv  f'lVi-  gallnns  «»f  water 
Tl.!    siinu-  stn-n^'t):    was  uvtl  ihinng  Uiih  ap]ilicatiotis      Thtr  results 
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showed  that  about  80%  of  the  scales  were  killed.  The  soap  did  not 
cleanse  the  trees  of  the  sooty  mold,  and  slight  spray  injtiry  was  noticed 
after  each  spraying,  especially  on  the  sunny  side  of  the  trees. 

MisciBLE  Oil 

The  miscible  oils,  of  which  there  are  a  number  on  the  market,  when 
used  at  a  strength  of  one  gallon  to  seventy  gallons  of  water  during 
December  and  repeating  with  a  spraying  at  a  strength  of  one  gallon  of 
miscible  oil  to  eighty  gallons  of  water  during  March  killed  approximately 
80%  of  the  infestation  on  the  trees  sprayed.  The  miscible  oils,  however, 
vary  considerably  in  composition;  at  times  they  contain  harmful  ingredi- 
ents which  may  cause  foliage  injtiry.  The  miscible  oils  did  not  seem  to 
spread  as  effectively  as  the  oil  emulsions  described  below  which  perhaps 
accounts  for  the  greater  percentage  of  kill  where  the  oil  emulsions  were 
used. 

Paraffine   Oil   Emulsion 

A  number  of  paraffine  oil  emulsions  as  are  used  against  citrus  insects 
were  used.  They  were  applied  at  the  rate  of  one  gallon  of  the  stock 
solution  to  seventy  gallons  of  water  during  December  and  repeating 
with  another  spraying  during  March,  using  a  strength  of  one  gallon  of 
the  stock  solution  to  eighty  gallons  of  water.  Results  showed  that 
from  90%  to  95%  of  the  scales  were  killed  where  thorough  applications 
were  made. 

There  are  a  number  of  oil  emulsions  on  the  market,  some  of  which 
when  combined  with  the  waters  used  for  spraying  purposes  in  southern 
Florida  work  very  satisfactorily.  The  waters  generally  used  for  spraying 
purposes  in  southern  Florida  come  from  deep  wells  in  limestone  forma- 
tion and  are  tenned  "hard"  while  those  which  come  from  surface  wells 
are  as  a  rule  somewhat  brackish.  There  are,  however,  certain  oil  emul- 
sions, which  when  mixed  with  these  waters  prove  unsatisfactory, 
because  the  various  salts  present  in  the  waters  tend  to  break  up 
the  emulsions,  causing  oil  to  be  set  free.  This  free  oil  is  detri- 
mental to  mango  foliage  and  will  cause  severe  foliage  injury. 
If  an  oil  emulsion,  which  does  not  perfectly  mix  with  these 
waters,  is  used,  considerable  inconvenience  is  experienced  by 
the  gradual  rising  of  free  oil  to  the  top  of  the  tank.  This  finally 
becomes  more  or  less  gimuny,  and  the  working  parts  of  the  pimip  and 
machine  are  so  coated  with  it  as  to  hinder  spra>'ing  operations.  In 
southern  Florida,  when  oil  emulsions  are  used  on  the  mango,  it  is  ad- 
visable to  test  thoroughly  to  see  that  no  separation  occurs,  if  separation 
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• 
occurs  the  water  should  be  first  softened  by  means  of  caustic  potarii 

fish  oil  soap.    This  soap  has  been  found  to  be  satisfactory  for  this 

purpose  by  adding  four  or  five  pounds  to  cadi  125  gallon  tank  of  hasd 

water.    There  arc,  however,  a  number  of  oil  emulsions  which  oontain 

the  proper  stabilizers,  incorporated  in  their  manufacture,  which  prevent 

oil  from  separating  when  combined  with  "hard**  waters,  thus  doiof 

away  with  the  expense  of  initially  softening  the  water. 

Rkcommkndations 

Barring  some  of  the  difficulties  which  may  U-  cx|>erienced  with  the 
use  of  ])araffine  oil  emulsions,  they  have  ]m>ven  the  must  satisfactory 
and  efficient.  The  trees  arc  cleansed  thoroughly  of  sooty  mold  throii||i 
their  use.  The  writer  has  found  that  a  paraffine  oil  emulsion  appbed  in 
December  at  a  strength  of  (jne  gallon  of  stock  solution  to  seventy  gaUooi 
of  water  followed  by  another  in  March  at  a  strength  of  one  gaUoa  d 
stock  solution  to  eiglity  frallons  of  water,  gave  good  results  towmni 
oontn)lling  the  scales  on  the  mango.  A  gntit  dt-al  depends  upon  the 
thoroughness  with  which  the  sprays  are  a}>plied. 


ARIZONA  WILD  COTTON  OR  THURBERIA  AND  ITS  INSKT 

ENEMIES  IN  RELATION  TO  THE  COTTON  INDUSTRT 

OF  THE  SOUTHWEST 

Hv  A  W  M«>iiiiii.i .  Ph.  \)  .  l'tmsul!tmt  Enttfmalotitf ,  Lot  AnieUs,  c«i 
Tlu-  fftx'iit  ajij^iiiram-e  of  thr  Ari/mia  wiM  o»tton  ur  T)uu'l>rha  hoU 
wtfvil'  i!i  scvrral  milljvaUil  oaimi  lirMs  Tn-ar  Tui-SMn.  Ari/<>!ia  and  the 
micvrUiiT.tu"^  v.:  rr;:artl  u>  tin-  lAlnit  ol  t.hr  iTifi-sUituiii.  aliki  tlie  un- 
ciTtaii  li«s  iTi  rrj:anl  to  tJ.r  !'n>l'aMf  iiifi^tatMU  of  milttvatcd  cotton  in 
t):r  >oi!tl.w«-M  \*y  \}.v  Ti.urlKTia  U»lluonr.*  or-.siiiulf  a  «ifri<nis  mcnaoe 
to  ll-.f  O'ttoTi  iT:«iustry  *>(  tl.r  SontJ'.wt-st.  a:;«l  at  th«*  *<anv  lunc  %T\-e  as 
.111  oliu-rt  Irs*-'  T:  in  xl.i  ]  .i%:.i\\\i:y  «•:  it  iin  plica  to  I  r'.M*«t  tmtKUiivs  A 
rt'Viiw  •■?  tl  f  lat  tv  y  rri:anl  to  il.r  sitiiat  •.«••;  p  frm-*!  t«»  uill  placi-  ic 
ri'oT'I  a  *^la't:i.«!t  •  •!  « :.l"iii"!'»fc'i«-al  T-rr.ri'ilis  invohi-^i  in  iJ;c  miid 
<X)tto?i  I T'lMini  a?.«i  tt-?  •!  lo^irt-vi*!  •  lTirtl:rr  itu-tlilltT-.^;  \*\  ;ohtu-ia:;s  nith 
ir.attrr-  i;.\«  Ivii  /  ynwv  «!a: .^MT^  t*.  u^Tuiiltiiral  i::»!\i>lru  >  af»«!  uhirh 
^Pprl*.    Ul«i  r  t«»  i]  V  !:iM  of  fo'oii.u-  «:.t..:i>»l«»^:\ 

'I'hat  thf  TKurUTia  wttvil  is  rvi«iiT.tlv  U  tli-r  aMapt***!  t«>  tJ.r  clxmatK 
Oi*  i!iti<*  ••  «»:  t!  V  4ir'j!  .i*  •!  s«nn-ar:«l  souti.'At  ••  a!  »l  «t»!i.-ktj\itT.tly  a  mane 
ifnoti*.  ir«TLio-  !•■  rxiliiv.itnl  i^»tt«-!.   :t.   t)  .i?   r«-k;ioii   than  xl\c  eastern 
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variety  of  the  boll  weevil^  has  been  repeatedly  pointed  out  in  various 
publications  following  the  early  investigations  of  the  problem,  principally 
by  Dr.  W.  D.  Pierce  and  the  writer  in  1913«  and  Mr.  B.  R.  Coad  in  1914. 
The  possibility  that  the  Thurberia  weevil  might  not  be  able  to  adapt 
itself  to  lower  elevations  than  its  known  habitat  in  the  mountains  of 
Southern  Arizona  provided  a  basis  for  a  certain  amotuit  of  optimism 
but  the  seemingly  well  grounded  hope  that  the  insect  might  be  restricted 
in  its  future  distribution  by  the  factor  of  elevation  was  dissipated  in  1916 
by  the  discovery  of  the  Thurberia  weevil  at  sea  level  in  Sonora,  Mexico, 
by  Mr.  E.  A.  McGregor.  A  maximtmi  longevity  record  of  626  days  for 
the  Thurberia  weevil  brought  to  my  attention  by  Dr.  Pierce  in  cor- 
respondence has  further  emphasized  the  peculiar  status  of  the  insect  as  a 
potential  pest  of  cultivated  cotton.  Fortunately,  under  natural  con- 
ditions, the  relation  of  the  food  supply  to  the  weevil  in  the  native 
habitat  of  the  latter  has  been  such  that  as  long  as  the  ** status  quo" 
of  the  insect  and  its  native  food  plant  was  undisturbed,  the  danger  of 
infestation  of  cultivated  cotton  in  the  valleys  was  practically  limited  to 
water  transportation  by  means  of  floods  from  the  mountains.  The 
ill  advised  disturbance  of  thi;  generally  satisfactory  relation  by  an  erad- 
ication campaign  directed  against  the  plant  rather  than  its  insect 
enemies,  even  followed  as  it  was  by  a  season  of  unusually  light  rainfall 
and  absence  of  floods  reaching  into  the  valleys,  made  infestation  of 
cultivated  cotton  by  flight  of  the  insects,  practically  inevitable.  The 
discovery  of  the  weevil  infestation  in  cotton  fields  in  October  1920,  bore 
out  a  prediction  made  with  the  utmost  confidence  by  the  writer  after  an 
investigation  of  the  situation  several  months  earlier. 

While  the  Thurberia  boll  weevil  has  been  generally  considered  the  most 
noteworthy  of  the  pests  of  the  Thurberia  plant,  the  potential  importance 
of  the  Thurberia  bollworm'  has  never  been  questioned  and  it  is  obvious 
that  the  existence  of  the  latter  in  the  same  localities  as  the  weevil,  intro- 
duces a  complicated  problem  which  must  be  taken  into  consideration  in 
any  intelligently  planned  attempt  to  eradicate  the  weevil  and  its  host 
plant  in  any  area.  It  is  of  interest  as  a  side  light  on  the  situation  that, 
according  to  a  statement  made  to  the  writer  by  Dr.  C.  T.  Vorhies  of  the 
University  of  Arizona,  the  Thurberia  bollworm  was  not  discussed  or 
considered  in  connection  ^^•ith  the  planning  of  the  eradication  campaign 
which  was  done  at  a  conference  he  attended  early  in  October,  1919. 

The  rapid  development  of  the  cotton  industry  in  the  Southwest 
having  made  desirable  a  reconsideration  of  the   wild  cotton  problem 

^Anthonomus  grandis  Boh. 

"Pierce  and  Morrill.  Proc.  Ent.  Soc.  Wash,  vol  xvi,  pp  17-19,  1914. 
*Moirill,  Fifth  Annual  Rept.  Ariz  Comm.  Agi.  and  Hort.  p  47,  1914. 
Morrill,  Jour  Econ.  Ent.  vol.  x  p  312, 1917 
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in  Arizona,  a  surve>'  of  the  distribution  of  the  plant  was  made  in  < 
districts  adjoining  cultivated  lands  near  Tucson  in  the  flummer  of  1919 
It  was  expected  that  this  survey,  when  completed,  would  serve  in  ood- 
nection  \i-ith  entomological  surveys  as  a  basis  for  determining  what,  if 
any.  protective  measures  might  be  practicable  and  advisable.  Ignor- 
ing  ver\'  elementary  factors  in  the  insect  problems  as  set  forth  in  the 
several  publications  on  the  smbject.  the  Arizona  officials  planned  and  be* 
gan  in  October  1919  a  ThurtMrria  eradication  campaign  near  Tucaoo. 
Eradication  work  vi'as  referRxltoas  follows  in  an  official  statement  isaned 
in  NovemlHrr,  1919:  ''This  office  is  adively  engaged  in  the  eradication 
of  the  Thurtieria.  .  in  the  washes  of  the  Santa  Catalina  mountains.  . 
The  problem  is  well  defined,  the  plant  in  the  lcm*er  altitudes  gnvirs  cmljr 
in  the  vi'ashes  and  can>*ons.  A  ami^xrtent  man  to  superintend  the  watk, 
a  numlMT  of  Mexican  lal)orers.  picks  and  a  Imr  constitute  the  neccMary 
equifiment.  The  plants  are  Ixnng  pulled  or  dug  out  and  root  and  top 
burned.**  In  a  statement  made  public  on  May  II.  lOCN)  the  eradicatioii 
work  accomplislied  and  plans  for  furthiT  acti\ities  were  described  aa 
follo^i; 

'*Last  summer  a  sur\x\v  of  the  mid  a)tton  pkint  and  its  eradication  m 
the  washes  of  the  scnith  and  west  s1o|n»  of  the  Santa  Catalina  Mountaina 
and  U)e  west  slof les  of  the  Santa  Rita  Mountains  was  undertaken  under 
thr  din-clKm  <>f  ilu*  Stair  Kt)tomn|<»gisl 

"With  a  vu-w  to  s;iffv:uarc|ing  thi*  o»ttnn  induUry  of  the  di^tncts 
adjantit  to  wlu-n-  ThurUTia  gn»\vs.  ihr  (Nunmissinii  has  divided  to 
ixmtinuf  Xhv  work  t>f  iTadicatiii^;  ihr  wilil  o»tt«»ii  j»laTit  aiul  liS  an  a<lditK«)- 
al  safc^iiard.  to  rsta)»hsh  a  /*mv  within  which  ni»  o»ltim  ma\  he 
plantc*d  diiHTi^;  tlu*  <tinuTi^'  .-%4*a,^<»i» 

For  tlu"  inf<»nnatio!i  of  )»ti«;iiu*ss  inttTi*sts  n*lati»*l  to  thr  o^ttoti  industr>\ 
the  wnter.  early  in  i*)jo  U*^an  an  invi-sti>:ati<»n  of  the  wild  o»tt«<n  sit- 
uation and  dtsc^)vere<l  tliat  a  roiiilition  verv  danK^-mus  to  the  o>ttan 
industry  of  i)u-  S< nit h west  had  U-en  rrealnl  In  <»n!iT  to  redurr  the 
pniblein  to  Its  simplest  lenns  and  shi»w  the  iinj»reui«lut^i  view%  of  jmv 
fessional  i-nt<imoliij:ists  onut-min^'  tlie  aetion  nf  the  Arizona  authi>ntica. 
a  quest i«»nnaire  was  prejH'in*«I  and  Mtit  l«»  s**viTal  meml>cTx  <»f  the 
«\ssoeiati<iti  of  Kn»noniu*  Knt<»nio|«»^istN  The  omditmn*  >tatctl  ni  the 
quest n»!:na ire  wt-re  rarefullv  i-oni^iiin^l  witli  the  litemtun-  i»n  the  wild 
t^)tt<in  hv  iwii  nther  nuinUTs  of  ilie  AsMKnation  Tlie  answem  to  the 
<|ur.-*tHi!ir.aire  w«Te  all  in  agreeiiieiit  and  wntteti  -statement.*  were 
srruml  i^Tlifvin^:  that  the  (^»nditif»ns  as  4ate«l.  aj^^rt^l  with  the  literature 
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on  the  subject.  The  following  is  a  copy  of  the  questionnaire*  with  the 
most  terse  representative  answers: 

"A  valuable  agricultural  crop  A  is  grown  in  valleys  near  mountain 
ranges  where  a  closely  related  plant  B  is  widely  scattered  with  a  natu- 
ral range  extending  down  to  within  less  than  five  miles  of  cultivated 
land  in  some  cases.  Plant  B  is  known  to  be  generally  infested  with 
two  destructive  insect  pests,  a  weevil  X  and  a  moth  larva  Y  which 
are  known  to  attack  the  cultivated  plant.  A,  whenever  available,  ex- 
hibiting no  noticeable  preference  between  the  two  food  plants.  In- 
vestigations of  these  two  insects  by  state  and  U.  S.  Government  ento- 
mologists have  lead  to  warnings  concerning  the  danger  to  the  cultivat- 
ed crop  A. 

"Plant  B  grows  scatteringly  over  thousands  of  square  miles  of 
drainage  country  and  investigations  have  led  to  the  conclusion  that 
infested  parts  of  the  plant  are  frequently  washed  down  by  water  flow 
from  the  higher  altiudes.  In  some  cases,  the  water  even  when  in 
considerable  quantities  disappears  in  the  sands  in  the  lower  ends  of  the 
canyons  leaving  debris  which  is  supposed  to  frequently  include  parts  of 
plant  B  infested  with  X.  In  such  cases  it  is  logical  to  suppose  that  the 
q)ecimens  of  the  weevil  X  thus  transported  are  attracted  by  plants  B 
growing  in  the  vicinity  and  the  cultivated  crop  A  is  thus  under  natiural 
conditions  protected  against  the  danger  of  infestation  by  flights  which 
would  be  forced  if  none  of  the  wild  food  plants  B  were  nattu^lly  growing 
in  the  vicinity  near  where  the  infested  plant  material  is  deposited  by 
the  water. 

"Plant  B  nattually  produces  a  great  abundance  of  food  for  all  insects 
which  attack  it  and  under  normal  conditions  it  is  evident  that  migrations 
of  such  insects  never  result  from  a  shortage  of  food  supply.  This 
abundance  of  food  has  doubtless  in  the  past  acted  as  a  protection  to 
crop  A. 

"The  adult  of  insect  Y  is  unknown  but  the  larva  is  robust  and 
apparently  is  that  of  an  active  noctuid  moth  which  has  been  supposed 
to  be  capable  of  flying  a  considerable  distance.  Two  entomologists, 
qiedalists  on  insects  affecting  crop  A  who  conducted  the  principal  inves- 
tigation of  insects  affecting  plant  B  reported  in  an  article  published  in  a 
scientific  journal  that  insect  Y  was  even  more  destructive  to  its  food 
plant  than  insect  X,  the  inference  being  that  Y  was  even  more  to  be 
feared  as  a  potential  enemy  of  crop  A  than  was  insect  X. 


'Questions  5  and  7  are  omitted  in  order  to  save  space. 
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'*The  active  period  for  the  adults  of  insects  X  extends  from  July  1  to 
XovcmlHjr  1 5th*   vaninjj  ^ixh  the  cle\'ation  and  climatic  conditions 
The  adults  hibernate  inside  the  ripened  and  dried  fruit  of  plant  B 
The  adults  of  insects  Y  are  active  during  July  and  August,  the  wcyrms 
going  into  the  ground  in  September  and  October  where  thc>'  transfonnto 
pupae,  in  whicii  amdition   the  insects  spend  the  viinter.     The  lan-ac 
reach  full  size  and  go  into  the  ground  l)etween  Septanl>er  1st  and  Oc- 
tolnrr  15th  acixmling  to  present  knowledge  of  the  insect's  life  histon* 
•*So  far  as  known  neither  insect  X  or  insci't  Y.has  any  other  food 
plants  than  A  and  H.     Cro])  A  is  grown  in  sc\'cral  irrigated  valle>"s  of 
limited  ucTcage  si-]ianitcd  by  stretches  of  desert  of  from  50  to  100  miles  ir. 
caci)  case.  Tlu*  total  value  of  t-roj)  A  grown  within  250  miles  of  thts 
locality  is  above  fifty  million  dollars.     The  ]»lant  B  is  found  in  the  domt 
proximity  to  only  tmv  «»f  these  valleys. 

**With   tlie  foregoing  cxmditions  in  mind  will  you  please  give   ■    ;:• 
o)>inion  in  reganl  to  the  following  ]Miints 

1st.  If  tJiere  were  no  other  insect  or  insects  than  wee\il  X  to  tic 
considered,  during  what  i>eri<nl  of  the  year  wnildtht-  destnicv 
tion  of  fcKHl  ])lant  B  by  "  cho|y|)ing  out"  and  Iniming  the  plant 
be  carriol  <nil  ovit  the  whole  <»r  a  |>art  of  the  msects*  rmnfr 
wiUumt  clangtT  of  fi>rnng  a  migration  of  adults  to  crop  A'" 
Ki  i'kiM;NT\iivi  An^wi  K  "Nnviinbti  !.'»  to  IiiK  1* 
L'  It  t}:tTr  \srTv  i.«»  "ll.tT  msrrt  tl.an  V  t«»  br  ««»iisjdi-nxl.  dunns: 

\^hal  M-.is*'!:  It  aii\ .  t^niM  t)n-  «lfvinu'ti«»!i  "t  U»*\  T»lai;t  B  >< 
larruil  u\it  **\%-t  a  \\}:<»N  i.r  .i  vart  •►!  it^  ranvri*  wttlmtil  <la;  i?rf 

t»t  fun  it:,:  a  TI)l;'r.tM«»l.  <■!   t}  r  iiiM-rt**  ti»  (Ti']»   A  '' 

Kkiki  N|  M  \  !i\  I  As-^wiK  I)«-*»tnu  ti«'!.  t««  U-  .»!  \aiur 
sJ.otiM  I.r  «i.!:fhii  t«^I  <ltin!:^*  Jul'.  aT:«l  At!^:\jst.  Iravir.^*  tra;* 
|»la!itv  u)*!*);  v}.i.ii!il  bi-^vraMil  "r  tJ-.r  lar\  ar  fetilir.^* «»?:  ihrrr. 
killol  Dt-^tni*  ti'.!-.  <•!  ihf  ;.laT.t^  U-twri-r:  Si-pii-n*.*<T  and 
!«»ll"w:v^'  hil\  \\«'iil«!  'j'T'-lMbh  !"Tti  rruTati"!  "f  n'.«»t^% 
n'Ti!'  ;•  !ri-ir.  I  l^«T?:.ltl•'!;  :r.  s^»i!  ' 
:;  .\s*u?rM'  /  t*..it  !*.!   w'ni  ••  a!:«l  )»u]'.i«-  "t  \    ::.  xhr  >,Tii\i!ul  f.rar 

*>:%•  ]»l*iT.t*'  tJir  <lfvir"%til  wtTr  Ii  It  \iiiflisttirU^I;i!:t!asxnn:ir.5 
•.Vat  !•'  atttti  ;•!  w.r  7:.a«U  !«•  i*»lN-«t  ?Ki  a«l\i!t  wtwil  X 
!r"!!:  t).*-  T'lat.t*  l.r:«Ti'  \\:r\  \\*Tr  iho]']'fil  mil  b\  ix<rjnnr. 
lab'Tt Ts  u;a'  \%«  uM  b«  lAjmtii!  a*-  a  ?-.al\iral  ti n^ wxiucncr 
:!  'Jt  v.\\*\  ?'^-!  vlar  ?*  H  wirTt  tli*.tTt\M!  tiuniu'  <  Vli»l<r 
a!  <!    N«  -x  i*Tr.J'«  r    "  • 

•7'«    !!r    '.   ki.'i-!'       •.  •■    •         '    .-.i-s:'.!?.    I    .»       !»!!ialii.    i  f.  !:fjj,-  j.t'll!   wi-rvU  Jil^aV 
II.     7".    a-..-r.iK-'    ■'...•.'      f  !  ..     ..'    1:.    ■  r.  v    \.  .\ .  ri.U  r  "A* 

Ii4(rl\,  Ihr  ?ir^t  kitliTtj*  fr.  -.t  '^t    If  rr«!  "ft   N..vrr!i?irr  t» 
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Representative  Answer:  ** Would  destroy  few  of  X  and 
none  of  Y  and  would  probably  force  search  of  food  within 
range  of  flight  of  insects  X  and  Y." 
4.  Would  it  be  logical  and  advisable  to  destroy  the  plants  B 
growing  within  five  or  six  miles  of  the  mouths  of  the  canyons 
(where  infested  debris  containing  weevils  X  is  supposed  in 
many  cases  to  be  deposited  by  water)  before  the  plants  B 
are  destroyed  higher  up  on  the  water  shed?" 
Representative  Answer:  **No.  Should  be  left  as  trap 
and  insects  destroved.". 
6.  Would  you  characterize  the  destruction  of  plants  B  at  the 
lower  ends  of  the  canyons  and  adjoining  washes  during  Octo- 
ber and  November,  with  no  attempt  to  collect  the  adults  of 
weevil  X  or  destroy  the  larvae  and  pupae  of  moth  Y  in  cells 
in  the  ground  near  the  food  plants  or  to  destroy  the  plants 
at  higher  elevations  as  (a)  a  logical  and  highly  commenda- 
ble action  likely  to  prevent  infestation  of  crop  A.  (b)  as  a 
matter  of  little  consequence  from  any  standpoint  or  as  (c) 
3L  colossal  blimder  diametrically  opposed  to  good  ento- 
mological practice  and  seriously  threatening  to  agricultural 
interests?*' 

Representative  Answer:  '*As  (c)." 
No  one,  prejudiced  or  imprejudiced,  has  found  any  detail  of  the 
conditions  stated  in  the  questionnaire  which  does  not  correspond 
in  all  essential  points  with  the  several  publications  relating  to  the 
subject.  However,  it  should  be  pointed  out  that  in  the  second  paragraph 
it  would  have  been  more  in  accord  with  the  facts  to  have  stated  that  in 
"most"  rather  than  **some"  cases,  the  water  even  when  in  considerable 
quantities  disappears  in  the  sands  in  or  near  the  lower  ends  of  the 
canyons. 

Wide  experience  with  the  cotton  boll  weevil  has  demonstrated  that 
narrow  non-cotton  zones,  such  as  the  Arizona  officials  have  attempted 
to  maintain,  are  worse  than  futile  in  stopping  the  progress  of  the  weevil. 
In  general,  the  weevil  will  cross  a  five  or  ten  mile  non-cotton  zone  fast- 
er than  it  would  cross  the  same  area  planted  entirely  in  cotton.  The 
weevil  and  food  plant  relationships  having  been  disturbed  during 
a  critical  period  and  at  a  place  where  most  easily  thrown  completely  out 
of  adjustment,  the  outlawed  cotton  plantings  which  became  infested 
evidently  served  a  most  valuable  purpose  as  trap  crops.  Unfortunately 
there  were  too  great  intervals  between  these  outlaw  fields.  Under  the 
circumstances  which  existed  the  more  cotton  grown  in  the  prohibited 
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the  l)ctter  would  U*  the  ]irotcction  of  the  vastly  mofte  important 
cotton  sections  within  ran>;e  of  flight  of  the  two  insects  here  diacuMed 
HowevtT.  the  direct  results  of  mi^n^tions  of  wee\nls  forced  in  the  fall 
of  1919  have  not  yet  l)een  ascertained  since  the  ins^iections  in  the  field 
have  covered  only  an  insi^niticant  fractimi  of  the  total  number  of  cotton 
•talks.  In  Pima  county  alone  tliere  were  api)roximately  forty  millkxi 
stalks  and  the  ISS  mannlays  S|K*nt  in  field  ins{)ections  could  not  have 
lx*efi  equivalent  to  the  thonni^h  insi>ection  of  a  hundreil  thousand  of 
these.  If  the  assumption  is  cr)rrei*t  that  no  infestations  exist  in  Arizona 
out-side  of  the  fields  where  thr  wwvil  was  actually  found,  the  protec^ 
tive  value  of  the  ^nitlaw  cotton  was  greater  e\'en  than  I  had  supposed 

Neccssan-  s^iace  limitations  make  it  im|K>ssible  to  crmsider  here  the 
pro|)er  methods  of  dealing  witli  the  wild  cotton  ]>rohlem  in  Arizona 
The  iiiTiter  plaius  to  discuss  this  in  otlicr  ]>ai>ers  on  the  subject.  The 
metre  immediate  neitl  is  for  an  undiTstandin^  in  ]>oUtical  ctrdes  of  how 
not  to  <leal  with  the  pn>bletn  and  this  ])ai)er  will  doubtless  serve  a  use- 
ful iiuqKise  in  this  connecti<»n 

OBSERVATIONS  ON  NATURAL  ENEMIES  OP  THE  PALL  CAH- 

KER-WORM  iAUSOPHILA  POMFJARIA  PECK)  IN  PORESTSOF 

SOUTHERN  ALLEGHANY  MOUNTAINS.  IN  1920 

H\    V    SHi-ltVAN.  /ntomi*ioo^t.  >'*'/<•  /'<^/    .Itruutttirr,  RaUtik,  S    I 
Till.   (  'oNimioN 

In  thr  Mars  \Si\7.  P.MS.  .lU*!  1*M<»  tlun  wrn  nTM-attfi  nimrts  ■»< 
injitr\  li\  Fall  Cankrr-WMni:  l^  n  rtain  linut*-*!  anas  ..f  \\\\i\  ni'tmtam 
fnn-st.s  in  wi  vlrni  \i.rth  < '.irMlina  .\n)n'xur.atcl\  twrnt\  such  arras, 
in  luiu-  <!i!l«Ti  !it  oaintirs  wm  TiiM.rt«d  !l;«  anas  vamnv:  in  rxtm? 
fn-ji!  Hi  t'»  jiNi  .u  n  V  i.r  ni*'n  T!  i  :ii:iir\  'k  itirv  <  liiriK  :n  juri<  I.and 
t'^mrs  Urn  n«-T  taiiiliai  '.Mt».  t!;i  wr^rl.  and  \\*u  .ippn-lu-nsivr  Icyt  it 
sln»uld  t-fintnnn    'i-  ifuTia<«    .ii:«!   -j-nad  initil  rln    f*  n^is  wtTi*  dnn*aA:n1 

As  ii'.iist  ■  .•  til  .trr.i  .iTi  '.\:?]:«iit  ?«  a«!  n*  itl:  sl«  <-;»  -.Ii'Jn-s  am!  <»flen 
witj.  I!  in  1  ::  :  I «  !!.iTn  • '11  tiiiil«  t:!' w  tl.  ii< }  jr.*!}. --Is  .in  )siin«lm^  and 
]i":  *  t.'.Ti/ V. •  •■  ■':*■••;•  '^\u  tvr.  It  u  .i  •.].«  rt  :•  r«  <!>  tiiImI  ti*  niakr  a 
•sXui\\  .??!..  •  ..••:t.,'  .  n.  II  J,  .Itir-..-  |ui;i  -  ■!  P»'Jii  TJ.i  arra  vlix^rd 
w.i'.  '11  ']  i  u!*  ••  •  •!  IIiiji!'  'M«h  M'Ut. •.»:•:  iii  .\\«T\  Tnunty  \  (' 
1.1 7n  f't!  .!.•.. I* '.?.  .V.  i"..  «•  !•!'.•  I-  !.*  tu'/«  !'.'.«  "I  tl-.f  iT-.'-rr  fit»ni:«Tn 
t,i!«  I  r.r  '!■  V  l.:li  /'lit  ■■•■!•!•  rii..  *-i\  t' •  < '.iri.uli.ii-.  Thr  ^■^<rr- 
^.^t:■  t.  « •  a  •  :■  •!  •»  .   :..!j.lf!-    M.I-    .•'.•..|ij!.    :i    l«».*«i 
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Birds 

A  total  of  53  species  of  birds  were  recorded  in  or  near  the  infested 
area, — of  these  the  following  highly  insectivorous  Passerine  birds  were 
observed  so  commonly  in  the  area  that  they  could  fairly  be  presumed  to 
be  of  material  help : — 

1.  Mountain  Vireo.  9.    Yellow-breasted  Chat 

2.  Red-eye  ^^^eo.  10.    White-breasted  Nuthatch. 

3.  Black  and  White  Warbler.  11.     Tufted  Tit. 

4.  Parula  Warbler.  12.    Chickadee  (prob.  southern  form). 

5.  Black-throated  Blue  Warbler.  13.    Wood  Thrush. 

6.  Chestnut-sided  Warbler.  14.    Veery. 

7.  Black-throated  Green  Warbler.  15.    Robin. 

8.  Ovenbird. 

The  variety  and  number  of  insectivorous  birds  appeared  to  increase  in 
the  worm  area,  but  the  concentration  was  not  so  pronounced  as  one 
might  expect, — evidently  there  was  much  insect  food  outside  the  area. 
The  above  15  are  selected  from  the  total  of  53  species.  Among  the 
others  were  many  which  probably  do  feed  on  canker-worms.  (The 
list  included  Pileated  Woodpecker  and  Brown  Creeper,  among  others). 

Predaceous  Insects 

Calosonta  frigidum  Kirby.  (Coleop.  Carab.).  Despite  much  collect- 
ing in  motmtains  we  had  not  befpre  taken  this  species  in  the  state, 
yet  it  was  found  to  be  common  in  the  worm  area,  was  not  foimd  outside 
of  the  area,  and  did  become  increasingly  conspicuous.  They  were  often 
seen  climbing  among  the  twigs  and  foliage  of  infested  trees,  not  only  on 
cloudy  days,  but  on  clear  days  as  well, — this  was  especially  so  when  the 
worms  became  less  numerous  by  reason  of  maturity.  This  species 
easily  takes  first  rank  among  the  insect  predators  observed,  and  in 
aggregate  helpfulness  was  second  only  (if  second)  to  the  egg-parasite 
mentioned  later.     Its  general  distribution  is  northerly. 

Calosama  scrutator  Say.  Found  only  the  remains  of  one  dead  speci- 
men. 

Podisus  modestus  Dall.  (Hemip.  Pentatom.).  This  northerly  bug 
takes  second  rank  among  the  predators, — it  was  common,  or  rather, 
abimdant, — and  specimens  were  often  seen  with  worms  impaled  on  their 
beaks.     It  is  widely  distributed  through  our  mountains. 

Lygus  sp.  (Hemip.  Capsid.).  One  or  more  species  of  these  were 
abundant,  and  several  were  seen  with  worms  impaled  on  their  beaks. 

Ants,  (2  sizes,  black).     Twice  seen  dragging  worms. 

Panorpa  sp.  (Neurop.).  Several  species  were  abundant,  one  was 
seen  devouring  a  worm. 
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Parasitic  Insects 

Tclanotitis  >/>.  (Hyirenop.  dct.  A.  B.  Ciohan).  Early  in  this  study  a 
munlxrr  of  egg-masses  of  Fall  Canker-worms  were  collected  from  which 
the  lar\'ae  had  hatched.  It  was  observed  that  perhaps  25^J  to  4C; 
of  the  eggs  had  not  yielded  lar\'ae.  From  these  this  fiarasite  was  rssth 
rearttl.  Tliis  was  api>arently  the  most  useful  imrasile.  It  is  ttnoertjiin 
whether  this  or  ( \  frif^idum,  should  be  given  first  rank  among  the  natural 
enemies,  in  total  g(Mxl  accomplished. 

Eupkitrus  sp.  (IhTnenc*]).  det.  A.  B.  (lahan).  Se\'eral  Canker- 
worms  were  found  with  ver\'  small  external  fiarasitic  lar\*ac  attached 

From  one  of  these  this  sj nicies  was  rean*d. 

Sanophaf^a  cimhicis,  or.  latisterna,  (Dip.  Tachin).  One  specimen 
was  rean^d  fnim  CanktT-wonr.  The  specimen  is  femak\  and  may  hr 
either  of  the  above  si)ecies.     (det.  J.  M.  AMrich). 

Coi.LKCTKI)  SpKCIKS 

During  the  study  six  species  of  Tachina-flies  wen*  collected  in  the 
worm  area.-  of  these  Masicera  eufiuhiae  TvmA,  was  con^mon.  Also 
eight  s|K'di*s  of  Ichneumonidae  wenr  taken  among  which  were  four  species 
of  AmblyUlcs,  which  may  l)e  ]>arasitic  to  canker-wonr.  the  others 
were  larger  syK*cies  which  pn)!m!)ly  do  not  attack  it. 

Fl  NC.nl  s  AND  liAtTKRIAI.  DlSKAM 

It  had  l<tii  cX|HCtid  that  thi-v-  wntild  U*  in  n^uc  !i  tvuK-iiiv  by  this 
the  f<»urth  MUXvsMvr  yiar  of  attack  Tins  <Ih1  imt  j»ro\r  t«»  U*  the  cam 
although  wann  aiul  damj>  wtatlur  was  not  lacking  <  iily  an  (KvasH>nA! 
worm  ^\a^  foiiud  wliicli  Mtnud  t«»  have-  |t'n»ihid  fn»m  ib*i4*ase.  and  thc-n 
wiLs  n<»  Innt  of  an  tTndtinic  ain«njg  tluin  This  condition  may  m^ 
develof). 


\Vl:i!r  il.«-  tanktr-woiirs  wm-  |ns4iit  in  c^aintKss  numU-rs.  \*! 
reM<ltiit*'  tthtitud  »and  rvidmcis  wtn-  oliMTvtth  tliat  iht-  defoliatn-r. 
was  not  S4.  c  jr.|.ltt«    \\\   1*»"3>  as  it  had  iKtii  in   MMT.   VMS,  ain!   I«M*« 

It  IS  Ik'Iu'Vm!  tl-.at  tl.is  was  <lur  largrK  to  an  incTi-as**  in  iht'eflicicm". 
of  \\\v  natural  rniirus.  rs]Ktiall\  i'alo^i^ffta  'n^uium.  I tU-m<mu^  s\ 
and  /'t</mi^  wNt/f/u'.  ■<!<  ulitli->s  otlurs  luliKtl).  and  tlu'  small  binl*. 
This  yw'i  \  Uisiv  I'l.r  tlu-  !;ojh  that  tluM-  n'a\  o»ntinur  to  iiun-aM*.  i^UMnk* 
a  furtlu  r  ^-ul'swlrnct  of  tlu-  "rutbrraks.  until  thr  tankrr-uonn  may  ai^ir. 
bectfr.e  incons]»M"u«»us  An  outbreak  of  diM*as4*  among  thr  wurms  wouVf 
hastrn  this  n-sull 
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The  study  was  interesting  and  enlightening,  and  led  to  an  increased 
appreciation  of  the  unseen  good  which  natural  factors  accomplish, 
especially  in  wild  areas  like  the  one  under  study,  where  artificial  control 
seems  hopeless.  The  area  also  proved  to  be  a  good  one  for  insect  collect- 
ing, especially  in  the  family  Cerambyddae. 


THE  EUROPEAN  CORN  BORER  AND  THE  SUGAR  CANE 
MOTH  BORER:    A  COMPARISON* 

By  T.  E.  Hollo  WAY,  Entomologist,  Southern  Field  Crop  Insect  Investigations, 
U,  5.  Bureau  oj  Entomology 

Two  prominent  State  Entomologists  have  recently  requested  data 
of  the  writer  concerning  the  sugar  cane  moth  borer  and  the  similarity 
in  its  life  history  and  damage  to  the  European  com  borer.  After  reading 
the  papers  and  the  discussions  on  the  new  pest  in  the  Jotimal  of  Economic 
Entomology,  the  writer  decided  that  possibly  he  should  place  the  in- 
formation on  the  two  species  in  such  form  as  to  be  readily  available  for 
comparison.  While  the  climate  of  Louisiana  is  very  diflferent  from  the 
portions  of  New  England  and  New  York  which  have  been  infested  by  the 
European  com  borer,  yet  information  on  the  sugar  cane  moth  borer 
may  indicate  in  some  degree  what  may  be  expected  of  the  European 
insect. 

Systematic  Positions 

Both  insects  are  of  course  Lepidopterons  of  the  family  Pyralidae. 
The  European  com  borer,  Pyrausta  nubilalts,  is  in  the  subfamily 
Pyraustinae,  while  the  sugar  cane  moth  borer,  Diatraea  saccharalis 
crambidoides,  is  in  the  subfamily  Crambinae. 

Damage  to  Corn  and  Sugar  Cane 

The  com  crop  as  planted  in  Louisiana  is  largely  out  of  the  way  before 
the  maximimi  development  of  the  sugar  cane  moth  borer  is  reached. 
Com  is  usually  planted  about  March,  and  is  mature  by  mid-simimer. 
While  holes  and  tunnels  may  be  found  in  the  stalks,  and  while  any 
injury  to  the  stalk  must  have  an  effect  on  the  ear,  still  the  damage  is 
usually  so  slight  as  never  to  have  been  estimated.  Doubtless  the  weight 
of  a  nimiber  of  ears  from  infested  plants  would  be  found  to  be  somewhat 
less  than  an  equal  nimiber  from  uninfested  plants.  As  for  the  ears 
themselves,  the}'  are  rarely  damaged  by  the  sugar  cane  moth  borer. 
A  larva  is  sometimes  foimd  to  have  entered  an  ear  from  the  stalk,  but 
this  damage  is  negligible. 

'Published  by  j)errnission  of  the  Chief  of  the  Bureau  of  Entomology.  Read  at  a 
meeting  of  the  Louisiana  Entomological  Society,  June  3,  1921. 
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All  this  a'ftTs  to  a)m  as  ordinarily  j^rown.  I-atc  crmi  is  oftm  sr 
siTiously  iiijun-ci  as  to  Ik*  worthless. 

As  to  su|;:ar  cam\  this  CTop  j{j<ws  till  fall,  and  iK^nnning  atxiut  Srj/- 
temlKT  the  damaKe  incrt*ases  ra])idly.  It  is  estimated  that  the  ^vm^ 
loss  is  alniut  U\^(  «»f  the  tTop,  though  it  is  sometimes  as  hijrh  as  33'*; 

There  is  also  an  injun-  to  youn^  vam  and  cane  ]ilants.  the  lar\-ar 
entering  the  stalks  at  the  surfaci*  of  the  ^nniml  or  a  little  l^elow  and 
killing  the  filants. 

From  the  litenituR*.  it  would  sctm  that  the  Eun)])ean  airn  Uirrr 
may  do  much  mon*  damage.  CafTrey  (1)  writes:  "The  larv-ac  or 
borers  of  the  Kun.peain  com  UirtT  tunnel  t]in»uf!h  all  (mrts  of  the  mm 
plant  extxT)t  the  fihnius  nM)ts.  They  even  feitl  within  the  midnh  and 
ujKm  the  surfatv  of  the  leaf  hladi^s.  Tliey  cause  thrir  most  mtious 
damage,  liowever.  by  their  work  in  the  stalks  and  the  ears,  which  thr\ 
partially  or  totally  destroy.  («eni*rally.  thi*>'  enter  the  stalk  at  its 
upt>er  en<l  near  the  U'lsi*  of  the  t2Lsst*l.  and  at  first  tunnel  uim-ard  This 
damage  so  weak(*ns  the  tiissel  stalk  that  it  fireaks  over  befurr  the  Xmrntl 
matures,  n^sultin^'  in  loss  of  ]M)llen  and  tiie  kick  of  normal  ^rain  fijnnatiun 
on  the  ears  Field  oiunts  in  fiiidly  infestetl  areas  ha\*e  ihivvrn 

as  many  as  tJ()'";  of  the  tassels  Imtken  over  in  this  manner  ** 

Mi.n-  nil  nth.    Frit    iq»  writ*  s      '*(  it  lurally  s]M>;ikiii>:  a  'M)  j^^rm! 
stalk iii!rstatj«n is iu<'tss;irvtM  i  n^hict  n\-irktd  o fiiuiuTcial  Hrur>"  th»  xi^': 
in  Sinv.v  tirMs  witJ'  a  1«»  iH-ritiit    stalk  iiifi  st;iti«'ii  ashi>:h  a«i  fivi-  jK-ri>-r.l 
of  tin-  tars  «  t  swnl  o-ni  \\«rr  alir<tt<!  and  nul^jni;:  fnim  o-nditi*  n^  :t: 
otf'j  r  Mi'.^'l*    lipH^lnl  ana'-    .i  !»<•  juniiit      talk  mlistati«'ii  ff  1 1  !d  o  rr^. 
by  ii«»  ir.«  atis  htvIhn  tlii   ili  ^tni<  tj«'»i  *(  l):r  iiitin-  rmji.  llniijjh  i!  li**^ 
inv«l\r  M  r:«  us  i!ajiai:i        Iln  n    );as  btiii  in  Nrw    Vi.rk  Statr  r.«-  v«  r. 
MTi«  lis  li.sM  -.  «!ii«-  !•.  x]:i-  arliial  v «  ik  "f  tin-  luin  ]h  an  (  \ti\  H<r«  r  ih-  m^-) 
X\\t    'Mi  Tifrtiil     T"    !<•  jMfni.t     ^talk  iiitt  slati«  ii  in  tin    iv.t  t\'  s«-r:*  u*I* 
inli -tMl  .in  .1^  ^\u'i'i*^«  a  :  r*  !  .il'il:!\    cf  iTaTn-*4d  in*.ur\    ai.tl  ;  *  w:*  1 , 
ari  .i!':t».\!J!  .i!?nn  !•■  t}:i  ;T«  .it  <iaTr.i.«  i  .it:*.«  d  :n  c,  rtiiin  <  "an.iil:.»narr.iv 

'\'\.i  'UiMr  tar*  ••♦«:«'  r-  niliki  tl  i  l!nn;€.i!!  o  r?i  I-'HT  ir:  •}  .i!  it 
«!"« *  i:«  !  attatk  \.iri'  i:  v. n*!-  :I  •  ii^-J.  it  «!•-<*.  lirml  in  JmLk^  :j  ^.-r.ivk 
af.d  '  r'l  t  T  lar;-«  ^t-i*-'-.  < 't:  ,i  ^n/ar  ••l.iTit.iti'Ti  !•*  iJ.  o-ni  ar.d  ^ii/.i: 
<.ii.«  .i!'  .T'Am:  *I  }.«  -^t.iik^  '  ■!  I'l.ii.tt »!  <anr  \n:*!«'U*  tifll'.  niij.jiI*.  :T-i:;\ 
n.'  t^  ■  !'  r  t)  I  it  f' ^t.ili<  i:  <  f  1-  tl:  urn  and  stir.ir  laiu  .  as  it  l.*s  N^r. 
f«  ur.d  t^it  ti.<  n.«  t)  s  ,a:.  f:i.«rp  fpii  on-  J  .ijf  n:i}j  .f  p.uku!  ^  li 
In  t;  «   i.isi  •  f  1-  ll.  ir;s«iis   n.i  il:s  o-nn   fnin  a  si-uro-  *  tl.rr  than  i'  n; 
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Progress  of  Infestation 

In  a  discussion  at  the  meeting  of  the  Association  of  Economic  Ento- 
mologists at  St.  Louis  on  December  31st,  1920,  it  was  mentioned  that 
the  infestation  by  the  European  com  borer  was  extremely  low  in  places. 

Judging  from  the  related  insect,  however,  the  opinion  of  the  writer 
IS  that  this  means  very  little.  If  the  infestation  is  very  low  now  it  may 
be  some  years  before  there  is  an  important  loss,  but  the  loss  is  probably 
to  be  expected. 

Some  years  ago  the  writer  happened  to  make  examinations  on  a  plan- 
tation which  had  previously  been  under  water  for  a  nimiber  of  weeks, 
all  that  section  of  the  cotmtry  having  been  overflowed.  The  infestation 
of  sugar  cane  in  the  fall  was  4%  of  the  stalks,  which  wotdd  mean  that 
at  the  time  the  com  was  gathered  there  was  practically  not  a  trace  of 
borers  in  the  fields.  The  writer  made  a  point  of  visiting  this  plantation 
the  following  year,  and  he  fotmd  that  the  infestation  of  sugar  cane  had 
risen  to  6%.  One  year  later  it  had  climbed  to  68%,  and  the  following 
year  it  was  87%.  With  an  87%  infestation  in  sugar  cane,  late  com 
would  not  have  been  successful. 

The  writer  cannot  predict  similar  activities  on  the  part  of  the  European 
com  borer,  but  it  evidently  develops  earlier  in  the  season  than  the  sugar 
cane  moth  borer,  and  even  more  damage  might  reasonably  be  expected 
of  it.  It  should  be  pointed  out  that  the  sugar  cane  species  is  really  a 
tropical  insectwhichwas  brought  to  Louisiana  in  shipments  of  seed  cane, 
and  that  it  develops  much  more  slowly  than  do  insects  which  are  native 
to  Louisiana.  The  European  com  borer,  on  the  other  hand,  comes 
from  a  region  where  the  climate  more  resembles  that  of  the  northem 
states,  and  it  apparently  reaches  a  heavy  infestation  much  earlier  in 
the  year. 

Habits  of  Adults 

Caffrey  (1)  states:  "Soon  after  emergence  the  moths  mate  and  begin 
to  deposit  eggs.  They  remain  quiet  during  the  day,  hiding  in  patches 
of  grassland  or  imdemeath  the  leaves  of  plants.  At  night  they  fly 
from  plant  to  plant,  depositing  their  eggs  in  flat,  irregular-shaped  masses 
of  from  5  to  50  eggs  each,  on  the  imderside  of  the  leaf.  Each  ^g  over- 
laps the  adjoining  eggs  in  the  manner  of  shingles." 

This  was  written  about  the  European  com  borer,  but  it  almost  perfect- 
ly describes  the  habits  of  the  sugar  cane  moth  borer. 
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Ni'MHBR  OP  Eggs 

The  average  number  of  eggs  deposited  by  the  sugar  cane  moth  borv 
isabout  200.  while  according  to  CafTrey  (1)  the  average  for  the  European 
com  borer  is  550  for  the  first  generation  and  350  for  the  woond.  In 
both  Sfiedes  the  sexes  are  about  evenly  di\4dcd. 

Generations 

The  sugar  cane  moth  borer  has  two  to  five  generations  in  T.frui«ina. 
while  tlie  European  com  Ixjrer  has  one  in  New  York  and  two  in  New 
England  (1.2). 

Feeding  Habits 


CafTre)'  (1)  mentions  the  habit  of  adults  of  the  European  oom 
of  depositing  eggs  on  dead  and  dried  com  stalks.  This  never  occun 
with  the  sugar  cane  moth  borer,  and  if  it  did  occur  that  insect  would 
probably  be  far  more  injurious  than  it  is.  as  there  woukl  be  many  borara 
carried  over  the  mnter  in  old  com  stalks.  Careful  cxaminatioos  in 
Louisiana  have  failed  to  prove  that  then.*  is  any  hibernation  whaterer 
in  old  cum  stalks.  As  mentioned  above,  there  is  little  injury  to  the 
ear  fnvn  the  sugar  cane  moth  borer,  while  this  is  one  of  the  principal 
fnmis  <»f  injufN-  by  thr  Eun)|K*an  siHTies  < HluTuise.  xiw  fttxitng  haliits 
r>f  tht*  two  ins4*cts  an*  sixnilar.  Uith  tunni*Iing  in  tlu*  stalks  of  their  hoit 
plants 

I'XTKNSION  OF  Ti:RklTokV 

'I'hr  suKiir  rant*  mntli  lM»nr  has  fi»r  yrars  ruiUiimtl  rfstrict«l  to  aluut 
thr  siutu-  trrrilnn-  It  is  distnliutol  mainly  llin»ugh  s)n|«nfmt&  ot 
infrstiil  Mttl  ranr  A]>]Kirrnllv,  tlu*  Kun>iM*;in  o>m  UmT  trx tends 
its  trrht«»r\  mtv  ra]»itlly.  atx-onlinj:  t«»  Ft-ll  (2).  w}jn  ] mints  tnit  that  the 
lanar  wrn*  j»rnl»al»ly  rarricil  in  shipmrntsof  ^ntn  o»m  t(  >  siuTun«*r  h<  >tcb 
sijuIIi  «'f  Mi«Nt«»n  Tl-.f  sliii'itirnts  nf  sii^ar  rain-  outsjiir  thr  art-a  tnfc-sti^l 
by  tJ  r  sti^ar  vaiw  u\**iU  iM.nr  an-  nt^:li^:iMf.  tJi<»u^:h  tlirrr  is  i|iiubtI<-« 
s«Ffnf  sJ:i]»iiHnl  »•(  rars  "-f  o>m  f'»r  o»<»kin^! 

IIiiii:kn.MI«>.n 

It.  th  N»rrrs  i»,ivs  ihr  winter  m  tin-  larval  sta^*'  m  thnr  tunnels,  tlunii^ 
tj.t  wynT  ram-  ii'«tl;  Utit  is  thrn  ltinit(*«l  to  su^ar  i^auv  am!  ):ru.ssws 
u}  i!-  !}.!  l!nri«j«an  o-rn  In.rrr  liiU-matt-s  in  tlu*  o»l»s  ami  stalks  of  ctim 
<l '  'I  J  f  su^'ar  rant-  nn»th  iNinr  rxtrnds  its  Uirval  ]H-riod  to  as  much 
as  JT'i  <la\s  f'T  hilrnuiti<'n  Thr  IIun»|M-;m  ojrn  l»orfr  may  1i\t  for 
ovtT  a  \rar  tn  thi-  UiTwii  stagr  <  1) 
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Natural  Enemies 

Marlatt  (3)  brings  out  the  fact  that  the  European  com  borer  is  wel 
parasitized  by  Trichogramma  mtnutum.  This  efficient  parasite  attack 
the  ^gs  of  the  sugar  cane  moth  borer,  but  develops  so  late  in  the  seasoi 
that  it  is  not  quite  an  effectual  means  of  control.  Nearly  100%  of  the  egg 
are  parasitized  in  the  late  fall,  however,  which  must  greatly  reduo 
the  number  of  hibernating  borers.  The  parasite  has  been  render© 
more  effective  by  avoiding  the  burning  of  the  leaves  of  sugar  cane  lef 
on  the  fields  after  the  cane  is  cut  (4).  A  tachinid  parasite  is  now  bein] 
introduced  from  Cuba. 

Many  Sugar  Cane  Moth  Borers  Destroyed  in  the 
Manufacture  of  Sugar 

It  should  be  pointed  out  that  every  fall  the  sugar  cane  in  Louisiana 
some  300,000  acres,  is  cut  and  most  of  it  (except  what  is  used  for  planting 
is  ground  in  the  process  of  making  sugar.  This  kills  all  the  larvae  v 
the  stalks,  and  forms  what  one  might  call  a  kind  of  "automatic"  contro! 
Of  coarse  there  is  no  such  factor  in  the  control  of  the  European  cor 
borer. 

Effect  of  Arsenical  Poisons 

As  with  the  European  com  borer  (1),  so  with  the  sugar  cane  mot 
borer  (4)  arsenical  poisons  are  not  eflSdent. 

Possibility  of  Injury  from  the  European  Corn  Borer 

Judging  from  the  comparisons  given  above,  it  would  seem  that  th 
European  com  borer  will  often  cause  serious  damage  in  the  Nortl 
while  if  it  should  invade  the  Southern  States  it  may  be  even  more  ii 
jurious. 
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CONTROLLING  THE  ARMY-WORM  IN  SOUTHEAST  MISSOURI 

By  Vkhnon  Kixt.  am»  <»Ei>.  W.  Harhkk.  Crreai  <>  Foraisf  Phision,  I'.  S.  Bmrrzm 

of  EnSomaiogy 

Tht'  latr  Lii-ut.  Vrnion  Kiiij:  was  for  u]>wanls  of  thrxv  vi-ars  a  in«iiJK.T 
iif  llu-  siaJT  «»f  ihf  CVrtal  ami  Fora^i'  Iiis^fts  Invi-stiKatiDiis  nf  the*  I'  > 
BuiX'ati  of  KnliiT'olnj,^-  For  oniSMitTahly  <iviT  a  year  hf  was  in  cha«v«- 
of  a  lalK.niton*  liK^atal  in  ("harlfston.  Missouri,  and  hrrv.  with  U:* 
assisUimv  of  the  junior  autht»r.  hf  carrittl  on  investigations  of  many 
insects  injuriotis  to  iVR*a!  ani!  forajje  ctojis. 

Beeaus4.-  of  the  hurriitl  ilqwirture  <»f  Mr.  Kinj*  in  the  Fall  of  IIM-I 
to  enlist  under  the  colors  r^f  Kn^laml.  his  native  countn-.  and  dur  to 
the  nn»n-  <»r  less  in(xjn^])lete  nature  of  his  ex]N*hinents.  no  (x>ntributi«'R 
froni  his  jnn  to  the  literature  of  American  Kci»n<«r.ic  Entr«nok)f:>-  has 
\H.xt\  ]m)>lishe<l  under  his  name. 

To  fill  this  want,  .'uid  in  jusiiiv  to  the  memor>'  u{  Mr.  Kinu,  who  met 
death  on  the  field  of  U'lttle.  the  ninior  author  lias  nouv  nwr  his  nciCcs 
and  i>hoto^Ta]»hs  and  pn>sents  the  fnllowin^  short  artick-  as  rvfin-acfitini: 
a  sirall  iMirti««n  «-f  Mr  Kin^;'s  wnrk  The  method  of  amtnil  which  is 
hen-  des^iiUtl  is  enlm-ly  the  systiin  tlevel«»jKtl  liy  Mr  KinK  and  thr 
fi^^iin-s  arr  fnun  liis  vh<>ti>>.Taplis. 

'!!  •    it^;i..!i  I  .-IT  j» '•:j1'.    r«  trrrid  !<•  as  N-utlirasi  MiN>-«uri  iinSr-io'*  .. 
<f  nv!!!!  i.il  !i   aria  <  :  ti  i  !.i::»  •  il.  <  .]«ii*'-    -.waii.j'Iaiid  aU»tit  N4\riit\  !:••*.«■-» 
widi-  and   ruarl*.    "*..*    i\i;:f!ni!  ii  i!i  *    1..ti/   its    Mj*.  .  iiij.  i  Miiidin/   it:!- 
.\rk.i!:s.i  ■  .lud  « iiilii.t.  ::i/  i.«  .irl\    !h«    tiitin    la^-triii    Kail  "I   th;it    sla!« 

:  !.,i-  M.irl".  «'\»i!!«»\\«i|  lis  Klnk^ 
■jl  'I'Ki  Miti"!:  Is  II. -w  U-m^  !a^: 
d?aii:ai'«  rai.a!--  aTi«!  tTiliVtiii  ^\ 
11  I  1  In:  at«  i-  u.inr.  ami  hiur.st! 
'.«!  ':  :  !ii:j'!i  .ilr«.i«l'.  ^'^  N-v:iTi!iiy!i: 
!!.!  >:'.::i  i:-.*!  .i,':iiii!lur.ii  s-t  ti-  r.^ 
■  •'•!  •  •  :'.v.iT.i?:m '.•.  tiir\}:.iU*«!iM« 
•.i!'.'!.  !.4l.«     ■  :;  .1  ■..:■.   ratik  ;T^'Wti 
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1.  Using  the  larger  log.  showing  method  of  "riding." 

2.  The  plow  and  barrel  at  work,  showing  the  different  appearance  of  the 

furrows  (Photos  by  Vernon  King). 
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During  the  Spring  of  1914,  the  army-worm  was  very  ntimerous; 
observed  first  about  May  13th,  by  the  20th  to  23d  they  began  migrating 
from  the  wheat  into  the  com  fields,  the  principal  migration  occurring 
at  about  2:00  p.  m.  of  the  21st  and  between  4.-00  and  5:00  p.  m.  of  the 
23d.  So  large  was  the  number  of  larvae  issuing  from  the  wheat  that 
they  produced  a  distinct  rustle  as  they  moved  among  the  leaves.  By 
May  29th  the  larvae  were  entering  the  soil  to  pupate  and  were  becoming 
scaroe. 

Predatory  enenwes  and  parasites  were,  in  1914,  so  numerous  as  to 
probably  destroy  from  fifty  to  sixty  percent  of  the  larvae. 

The  bob-o-link  (Dolichonyx  oryzivorus)  occurs  in  such  large  numbers 
about  the  wheat  fields  where  the  army-worms  are  plentiful  that  the 
fanners  call  the  species  the  "Army -worm  bird"  and  believe,  evidently 
with  some  justification,  that  their  presence  always  indicates  the  advent 
of  army-worms. 

Calosoma  beetles,  C.  scrutator,  C.  lugubre,  and  C,  calidum  become 
very  numerous  indeed  during  the  seasons  of  great  abundance  of  the 
anny-worm  in  this  region,  and  were  particularly  numerous  during  May 
of  1914,  although  by  the  latter  part  of  June  they  were  scarce  and  by 
Jtdy  were  diflBcult  to  find. 

Toads  occur  in  considerable  abtmdance  and  undoubtedly  destroy 
large  nimibers  of  the  larvae,  particularly  where  they  congregate  in  the 
furrows. 

Parasitic  flies  were,  during  1914,  very  numerous;  the  principal 
species  being  Wtnthentia  4'pustulata  and  Fronttna  aletiae.  Hymen- 
optera  apparently  were  less  abtmdant  although  Apanteles  militaris 
was  qtiite  generally  present  and  was  reared  in  some  numbers  from  the 
larvae. 

Of  the  various  schemes  investigated  in  1914  to  protect  the  young 
com  fields  from  the  swarming  larvae,  the  two-furrow  plan  without  post 
holes  appeared  most  successful  on  heavy  soil.  In  this  system  two  furrows 
are  plowed  along  the  edge  of  the  com  field  adjoining  the  wheat,  or  from 
the  direction  that  the  larvae  are  expected  to  enter  the  field.  These 
furrows  are  about  three  feet  apart  and  are  first  made  with  a  one-horse 
plow,  foUowed  with  a  heavy  three-horse  plow  to  throw  the  earth  up  to- 
wards the  side  of  the  com  field,  above  the  level  of  the  ground.  The 
last  plow  is  followed  with  a  log  3'  x  S"  diameter  to  break  up  clods  in 
the  bottom  of  the  furrow.  A  second  log  (PI.  6,  fig.  1)  about  16*^ 
in  diameter  and  about  two  feet  long  is  then  drawn  through  the  furrow 
to  smooth  the  bottom  and  lower  half  of  the  sides  of  the  fiurow.  FinaUy 
a  barrel  (PI.  6,  fig.  2)  dragged  through  the  furrow  smooths  the  sides 
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still  moH'.  At  first,  it  is  moiv  or  less  difficult  for  the  driver  lo  ride 
astridr  of  thr  lo^s  a"<l  Uirri'l  hut  by  fiabncin^  himself,  by  jninns  of  two 
short  sticks.  <inc  in  each  hand,  the  difficulty  is  soon  o\Trorwne.  The 
lojjs  and  harrel  may  Ik.»  ustti  each  mc»minK  to  kw]i  the  sides  of  the  furrow 
inilveri/ed  and  smooth,  in  which  condition  the  lan-ae  cannot  Attain  a 
foothold,  ami  nuiy  U*  us***!  frocjuently  throuKh  the  ]ieriod  of  : 
miKration  to  kill  lar\'ae  in  tlie  ditch. 

On  ver\-  lijiht  soil,  such  as  is  foun<l  <KX'sisi<»nalIy  in  this 
sandy  hars.  the  ditches  with  iM>st  holes  at  every  fourtwn  feet  serve  the 
fiuriNise,  hut  with  iN)st  holes  the  ditches  cannot  U*  dra^'^cd  and  the  ] 
holes  on  heavv  soils  wen-  fouml  to  l»e  useli'ss. 


FACTORS  DETERMINING  LOCAL  INFESTATION  OP 
GRAPE  BERRY  MOTH 

Hy  J.  (;.  SANDKiift  an<l  I).  M.  DkLom..  .Vfulr  Ca^iioi,  iiarriskm^  M. 

ThniUKliout  tiie  >n^'iit  >:ni|K*  ^TowinK  iux*as  in  tlic  Eastern  United 
States  es|»ecially.  tin*  (ini|H>  Berr\'  moth  has  Ux'n  rightly  oonsklcfnd  a 
ver>'  iiniMirU'int  iH-st.  Many  years  in  tlie  a^K^t-Kate  havt  been  spent  hjr 
a  nuinUr  of  men  in  attiin]>ttnK  to  control  this  fiest.  and  all  of  the  cx- 
fM-riiiitntal  wnrk  (-.'irri«'vl  *>i\  t<>  date  has  liad  as  its  U'tsis  the  poisnnuif 
of  X].r  larvae  .\lt}.<>ii/h  snxnr  attmtinn  has  iK-en  Ktven  to  cultural 
nu-t}i<4is.  ]irartu'all>  i)«*  tlhinau'})  Mudv  lias  Invn  made  of  natUFSl 
o>nditi<>nv  iiiidi  r  ui.u}:  t}:<-  iimth  survixr^.  and  httlr  oviipahsiin  vt 
anas  i-f  lut'i  station  with  t):oM  iiiiiiilrsti  t!  ha>  U-«!i  macle  The  ecu* 
|i'>':tal  faiti-is  ofij:  iiiu^t  ).«■  n .iisi«!.tm!  in  tin  ilistnliutmn  an«l  sur\i\'al 
of  a  ]HSt 

I",  r  r]  V  ji.i^t  tl  r.»  Mar*.  I*»|s  to  l'.»Jti  iiu1uni\«.  a  Mirwy  and  study 
lia«  ^.  I :  i.inni!  •  •  i!i  ll.i  \"tth  I'..ist.  Pa  .  ana  of  t}u-  I ->ie -Chautauqua 
;'ta!  ■  i  •  !♦  V.  u )  :« ■'  a?;  .iTi.i  ot  .i]  •!  .roMjii.ili  1\  llirtv-tu*'  s«|tiare  milrs 
w.i  ■•     ■  ..•■  :i:"    .■:    •«!.  r.iTi..?:     .i!h!    .i^:'?' •Mi^-aitK    thnv   Imnciml 

\!r.-  •'!  v. -Tl  .  .;':•..  i!  \;:i«  •  .I'll  -  )  .i\  :iii-  .i]|  i\]*v^  of  t«r]Mi|n^|»hy 
•.•.«:■  ■-:*'•!  .iVi!  :•;■..'•«!  »!ur:*.  !i«  «  «  \.ir^  ii'.iti'  fi^  ami  ailvnninic 
•.i.'V  '.  •  .  :■■■!. -i!  v.r-  r!.«  ■  .i*:- ii  i!!.?.-!-  ..i  arttiition  aiu!  i^lti- 
■.  .1*:   *  ••     I  .I't  !!;!'.■.     •-   ''il        !)•     ii<  tl  ni.:iMt:-'ii    'Aa^    ir.ailr    tif    the 

.'•■■•  •  •:'••..••■•  ..•■!  '.]  ,  .  •..!:♦-•!  •  •  !.!r.  !!i!i;-  it  It  ha*  \nrm 
•  !•'■•    ■  V.  :.•;  .1*  .•.'■'-?•'.  V     •!'    -.'.*.•    t.i*--  ?     •-(  t  ur  iii  tin- viiu-N^utls 

:  ..  •  •  •••«!  .1?  i! '...'.  i!  :•  .1- ••  •  A  .i -n!.  .i -.ini  1«  In  l«l  ^  nrili?rT 
.  I.'  :•  '      •     •   •.:•.*    r.    '.       •  '.    '■  •!    .r.  •!  :*     ■     tul:!:-  !:  is  ii-.t  an  in«ir\  i»f  thr 


Plate  7. 


Grape  BtTry  Moth  infested  Vineyards. 


Upper — Vineyard  bordered  by  weedy  and  uncultivat*-d  area. 
Lower — A  border  of  w(K)dland  and  low  shni^YS. 
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Areas  of  infestation  are  due  entirely  to  the  existence  in  the  immedi- 
ate vicinity  of  conditions  which  are  suitable  to  the  over-wintering  of  the 
pupae,  which  are  usually  found  in  dr\^  grape  leaves.  Conditions  favor- 
able to  the  collection  and  aggregation  of  dry  leaves — often  blown  by  the 
wind — are  found  in  weedy  headlands,  woodlands,  uncultivated  fields 
adjoining  strips  of  uncut  weeds  along  the  vineyard,  or  an  abrupt  de- 
pression where  snow  by  drifting  can  cover  the  leaves,  and  thus  protect 
the  pupae  from  freezing.  The  autumn  winds  carr>'  the  leaves  to  these 
grassy  and  woody  areas,  where  they  are  held  and  protected  over  winter. 

These  facts  have  been  verified  by  placing  niunerous  grape  berry  moth 
pupae  respectively  in  protected  and  in  exposed  areas,  with  the  result 
that  those  in  the  open  vineyard  areas  are  killed,  apparently  by  freezing 
and  the  varying  tem.peratures. 

The  amount  of  infestation  of  these  \4neyards  ranges  from  zero  to 
fifty-seven  percent  as  a  maximiun.  Perhaps  ten  to  fifteen  rows  toward 
the  open  vineyard  showed  a  ver\^  slight  infestation  or  none  whatever. 

An  examination  of  vineyards  throughout  the  entire  area  has  shown 
this  condition  to  be  practically  uniform,  and  when  this  condition  is 
observed  year  after  year  it  is  apparent  that  the  infestation  does  not 
continue  to  spread  during  consecutive  years,  but  that  the  pupae  are 
killed  each  year,  except  in  the  protected  zone.  Since  the  flight  of  the 
moths  is  quite  limited,  the  same  areas  are  reinfested  each  year  from  the 
same  source.  These  vineyards  under  consideration  are  generally  well 
cultivated,  and  little  opportunity  exists  for  vegetation  to  carry  over- 
wintering pupae. 

During  these  obser\'ations  one  vineyard  was  found  containing  an  al- 
most uniform  infestation  of  approximately  forty  percent.  On  further 
consideration  it  was  discovered  that  this  vineyard  had  not  been  culti- 
vated for  several  years,  and  conditions  for  overwintering  were  ideal 
throughout  the  vine\'ard.  Abrupt  depressions  in  contoiu*,  or  swales, 
occurring  in  the  midst  of  a  cultivated  vineyard  will  furnish  the  only 
infestation  found  in  an  area  of  several  acres,  and  the  largest  percentages 
of  infestation  found  are  caused  by  a  combination  of  depressions  and 
stretches  of  abandoned  or  uncultivated  ground,  containing  a  growth  of 
sumacs,  brush,  or  heavy  weeds,  or  a  generally  wooded  area.  After  a 
little  practice  and  study  of  infested  areas,  these  suspicious  portions  can 
usually  be  picked  out  at  a  glance  over  the  entire  vineyard  before  clusters 
are  examined. 

The  direction  of  the  woodland  from,  the  vineyard  seems  to  make 
very  little  difference,  so  long  as  it  adjoins  the  vineyard  closely.  Slightly 
more  protection,  with  resulting  heav\^  infestation,  seems  to  be  afforded 
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b\'  a  west  or  northwest  wooded  area.  Little  diffenence  is 
whether  the  grafK*  niws  ]>arallel  the  wocxled  or  waste  land  strip,  or  are 
peipendicular  to  these  conditions  in  the  area  affected  by  the  moth, 
for  the  spread  seems  to  he  ttniformly  deep  under  each  condition.  By 
reference  tothe  accompanying  map  (Pig.  10)  a  remarkable  variation  in  pv- 
centagcs  of  infestation  in  portions  of  the  various  vine>'anls  will  be  noted. 

During  the  summer  of  191 U  spra>ing  and  dusting  experiments  wm 
carried  on  in  the  \4ne>'anl  which  had  a  heavy  infestation,  and  althoofh 
results  were  excellent,  the>'  wea»  not  reliable,  for  it  has  been  proven 
that  the  heavily  infested  area  coincided  with  the  check  plot,  the  only 
manner  in  which  the  relative  merits  of  s|)ray  materials  can  be  detenntned 
against  this  pest  is  to  lie  certain  that  the  areas  treated  in  both  oaaea 
are  uniformly  infested,  which  is  not  the  case  throughout  this  rcfion, 
except  the  one  uncultivated  field  mentioned  abo\'e. 

In  conclusion  it  sevms  only  reasonable  to  believe  that  the  most  cAcctive 
way  to  control  the  grai^e  berr>'  moth  is  by  burning  o\-er  and 
waste  places  and  head  lands.  This  was  tried  out  by  one  grower  < 
the  season  of  1920.  and  sho«i*ed  excellent  results  where  a  spotted  in- 
festation had  occurred  the  imr\nous  season.  In  cases  where  trees  or 
vegetation  are  left  as  ]in>tective  wind  breaks,  the  general  spraving  most 
be  continued,  but  it  is  sh<m*n  that  in  many  cases  the  study  of  the  bcal 
cim<liti«»ns  will  hfl]>  thr  >jnwi-r  In  oimliat  this  inrsl  m«»Tf  easily  GrtmZ 
m\]i]\iisis  slxitiM  Ih'  ))la(V(i.  h(iwi*v«*r.  (in  tniltural  and  rlran  farming 
methods  in  att(-TU])ts  t«i  o»ntn»l  thr  K'nifK-  lH'rr>*  moth 

THE  EFFECT  OF  TIME  OF  SOWING  UPON  THE  CONTROL  OP 

THE  WHEAT  SHEATH  WORM  <//.IA'.\/<>/.// .1 

r.W,/.\7(V>/.r.\/  DOANBo 

Hv  T    II     P%kk^.  **kio   suite  Cmtpenus 

(»l>s*Tvali«nis  iiiiiiiTutiit'il  111  P.MS  an«l  cniititiiHil  tlinmi^h  fiiur  m-oakis. 
have  ]Miintnl  III  timr  i.f  siiwni^;  as  an  rlTerliw  omtrnl  fur  thi<im ^rv^u 
wheal  ins«tt  in  H}ii«»  'Die  aniuial  Wlual  Iiis«xt  .Sur\rv  has  jnwn  ui 
«lata  jN-rtainin^  t*i  iN.ih  liafmoltUi  tritut  am!  tins  s]kx-U'S  with  rf«|>cct  U* 
«iate  ««f  >"X\iiin  Hl.Mnatiiins  u]ii'ii  t}u-  « level* •]»iiu-tit  *A  H  fn/Ki 
hav«  fit't  sh<i\\!i  imu  h  n'latpi!i  Iwiwreti  s«iwin^  «l«iles  anil  ilt^rvr  «»f  m- 
iVN:atii«i5  In  ptls.  wl  i-n  ••l»s«rv.iti«»ns  wrw  einrnienitil  \Mth  //  rufim* 
ii*4tif»i.  it  \\u.s  ap]  .irent  that  inm*  «•!  viwni^  hail  a  >:real  «leal  Incln  i^tth 
Uw  ile>Tee  i*t  inft^^l.iti- Hi  IhiMii/  that  yrar  in  Nfrtheasu-m  Ohn»  all 
•H»nn>:  wIaaX  ami  all  lal«'  -'Wol  wmHit  wln-.i!  wm-  Uullv  inft*stol  with 
tJii**ins««i    anil  t}.i-  \  i«  his  ^Ttatlx   ri'«luMil 

.Mis   .V>.  pt.  4II» 
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The  injury  was  first  described  by  Doane*  in  1916,  who  observed  seri- 
ous damage  to  occur  on  the  dry  farms  of  Utah.  The  adult  insect  lays 
several  eggs  in  the  leaf-sheath  aroimd  the  stem  above  the  upper  joint. 
The  larvae  developing  within  cells  in  the  sheath,  cause  a  swelling  and 
hardening,  which  later  results  in  the  sheath  above  this  point  becom- 
ing much  enlarged.  If  the  plant  is  well  developed  at  egg-laying  time,  the 
affected  straw  is  short,  and  usually  greatly  distorted  or  bent  at  the  upper 
joint.  If  the  plants  are  quite  young  at  the  time  of  oviposition,  the  head 
is  always  sttmted,  and  is  often  undeveloped  or  tinable  to  push  its  way 
beyond  the  topmost  leaf-sheath.  Many  straws  do  not  get  tall  enough 
to  be  cut  by  the  reaper.  This  is  especially  true  of  wheat  growing  in 
finishing  furrows  where  growth  has  been  retarded,  and  the  straws  are 
more  suitable  for  the  work  of  the  insect.  An  infestation  of  20%  may 
mean  a  loss  of  one-fifth  of  the  yield.  The  same  infestation  of  H.  tritici 
will  probably  reduce  the  yield  but  little,  imless  lodging  occurs.  H, 
triiici  infested  straws  usually  mattu^  a  satisfactory  head. 

In  Ohio  the  injury  due  to  Harmolita  vaginicolum  has  been  severe 
only  in  the  northeastern  counties.  This  includes  ten  cotmties  east  and 
northeast  of  Lorain,  Wayne,  and  Harrison.  During  1918  severe  loss 
occured  in  this  section  to  all  wheat  sowed  after  October  1st.  Spring 
wheat  suffered  the  worst.  The  injury  decreased  gradually  until  1921, 
when  joint-worm,  was  at  a  low  ebb  all  over  the  State.  During  this  year 
specimens  of  H.  vaginicolunt  were  taken  along  the  Ohio  River  near  the 
southern  point  of  the  State  and  at  points  in  southeastern  counties. 

The  surveyors  did  not  observe  any  specimens  in  western  Ohio.  It  is 
probably  generally  distributed  over  the  eastern  one-half  of  the  State 
and  most  abimdant  in  the  northeastern  section. 

Date  of  sowing  plats  are  maintained  at  most  of  the  county  experiment 
farms  for  the  purpose  of  determining  the  best  wheat  sowing  date  through 
a  series  of  years,  and  the  effect  of  hessian  fly  upon  wheat  sowed  at  various 
times.  Two  of  these  county  experiment  farms,  namely,  Tnunbull 
County  and  Mahoning  Coimty,  have  had  the  date  of  sowing  plat  going 
for  five  years.  These  counties  are  located  in  the  section  of  the  State 
where  H.  vaginicolum  is  the  dominating  species.  Each  year  of  the 
Wheat  Insect  Survey,  except  one,  the  writer  has  inspected  these  plats 
to  determine  the  presence  of  this  species  and  the  effect  of  time  of  sowing 
upon  its  prevalence.  In  1919,  the  data  were  collected  by  Mr.  J.  S. 
Houser  of  the  Ohio  Experiment  Station.  Usually  200  straws  were 
examined  and  the  percentage  of  infestation  determined  for  the  plat. 
These  are  here  given  for  the  years  1918 — 1921. 


*Isosoma  vaginicolum,  Jour,  of  Econ.  Ent.,  Vol.  9,  No.  5,  pp.  398. 
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PlBCBKTAGB  OT  ST«AW«  1nFS%1ED  Bir  llAMMOLnA  VACimCOtlll 
19l« 

TrumbmU  Cpmnly  Mt 


(BxpOTinMot  Pann)  (8loolnb«ry  Pub) 

■;::::::::::  a 


Sowr<lS*pt4 0%  Sowed  S^rt  iDd  «Mh 

"     1A     Tne»  Oct.lti«Mh 

••    W                                11%  NovlMwwk 

Oct     I     19% 

Spnnc  Wheat  *!!!**....'..  .21% 

T<o  youfiff  to  d«t«ct. 

1919 

8ow«<l  Sn>t  9  0%  Scmcd  Smt  4 

•     IM                               ...         0%  '^  IS. 

"23 0%  "  n 

Oct     I          0«  "JO. 

Jl   10 0%  Oct  II 

SpniwWhMt                                               67%  "    20. 

1930 

Sowtd  Sept  a                                     0%               Ktiwfd  S9pl  2 .  .  Tffi 

^•9.  TrM«  "12 ..     i 

"    16.  ••    19 

•20                                "JO. 

"23                               Oct  10.                                           ••     t% 

Oct    2                                                      1%  "    »                                              .      ••% 

••     14      .  —^ 

"23 

Spring  Wheat.     T<io  yuun«  to  drt«cl 


1921 

Oct?  ^^10  H 

15  4';  -20  1*51 

•   »  I**;  «Hi   4 

N"v  .^  i«;  »  « 

H|vi(t«  Wheal  I'l  2U  II 

Sfifinc  Wh«at 

T<M>  V'lunc  In  ftolari 

Fnnn  tlu*  data  id  tlu-  lalilts.  it  is  s<vn  tliat  a  vrn*  ^mnl  ctmlnA  t» 
sctninti  III  iiiirtluastrni  Ohio  liy  avoiding  tJu*  snwin^j  i»f  wheat  adXrr 
OctnUr  Isl  I^ilr  si»wttl  \v)uat  antl  s]»n!iK'  w)u-al  sulTmxl  the  most. 
thr  laltcT  \n'\n^  vin*  scvt-nly  chiniaK't^!.  alth«>  this  <l«iniairi*  dnl  iv»t  nht^m 
up  until  aftrr  tin*  winttT  whrat  was  han-i'sUxl 

'I*hf  o»nln»l  «it  tliis  s]Mi*irs  «I«k-s  imt  lutx-ssarily  omllict  with  thr 
omtriil  uf  lirssian  fK .  whvu  wr  omswlrr  Uuit  ihf  Hy-fnT-  simini:  <JAtc» 
fc»r  this  s«fli«iii  ••!  nliiii  oiiniiUTnv  alwrnt  S^iiltmlKT  2.'inl  Thmr  i% 
tJirii  a  ]KTi«wI  *'i  turn-  Ututtii  xhv  hrsi  fly-fnv  tlalcs  and  tho  tint  date  of 
m-riMus  iiifi^tati«»ii  fnun  //  iHiirnrrrc/tiiH.  duniiK  which  torn-  wheat  max 
\h'  Miwi**!  and  av«»iil  In.ih  tnMrts  Thf  length  of  this  iktkmI  apparvntK 
vanrN  with  tin-  M-as«»n.  hut  it  is  usually  suftidrnl  In  av»»iil  a  vnott» 
outlin-ak  **i  nllur  In  iiU'St  ytars.  siiwin^'  dunn^  this  itrnod  t>f 
iiiuminit\  will  pvr  i»r«»tcftinn  fniru  lM»th  of  thr^*  inscTts 
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SOURCES  OF  INFESTATION  OF  THRIPS  T ABACI  IN  IOWA 
By  J.  L.  Horsfall,  Dubuque  College,  Dubuque,  Iowa 

While  employed  as  entomological  assistant  by  the  Iowa  Experiment 
Station  diiring  the  summer  seasons  of  1917~*18-*19  the  writer  was 
engaged  in  investigations  of  the  Onion  Thrips.  During  these  investiga- 
tions the  following  data  were  of  particular  interest  in  their  bearing  on 
the  problem.  In  the  vicinity  of  Davenport,  Iowa,  some  five  hundred 
acres  are  devoted  to  onion  culture.  From  five  to  ten  percent  of  this 
acreage  is  planted  in  set  onions  for  the  early  market  while  the  larger 
amount  is  grown  from  seed. 

Records  show  that  the  thrips  will  establish  themselves  and  begin 
breeding  on  set  onions  from  two  to  three  weeks  earlier  than  on  seed 
onions.  From  our  life  history  studies  we  foimd  fifteen  days  to  be  the 
average  life  cycle  for  Thrips  tabaci  during  the  last  two  weeks  in  June. 

Thus  the  thrips  have  ah  opportunity  to  produce  an  early  generation 
on  the  set  onions.  These  will  infest  the  seed  onions  in  far  greater 
ntmibers  than  would  be  the  case  were  there  no  set  onions  grown  in  the 
neighborhood.  Consequently,  wherever  set  onions  are  planted  in  the 
vicinity  of  seed,  they  have  proven  a  source  of  infestation  for  the  later 
crop  and  it  is  doubtful  whether  the  larger  retiuns  realized  from  the 
early  crop  compensate  for  this  damage. 

On  Jime  24,  1919,  the  writer  was  called  to  investigate  a  report  of  thrips 
infestation  in  a  5  acre  field  of  seed  onions  near  Davenport.  The  onions 
in  an  area  covering  4  square  rods  in  the  western  comer  of  the  field 
showed  the  characteristic  yellowish  '* blight**  which  always  indicates  a 
severe  infestation  of  thrips.  This  same  field  had  been  visited  in  the 
summers  of  1917-*18  and  was  practically  free  from  thrips  both  years. 
Across  the  fence  from  the  infested  comer  was  a  10-acre  field  of  alfalfa 
which  had  been  planted  in  1918.  This  field  had  been  in  com  in  1917. 
The  nearest  field  of  onions  to  the  west  was  two  miles  distant.  On 
Jtme  22,  two  days  before  the  visit  mentioned,  the  first  cutting  of  alfalfa 
had  been  taken  off.  While  the  alfalfa  was 'being  cut  the  air  was  filled 
with  flying  thrips.  This  was  mentioned  especially  by  the  farmer  across 
the  road  who  noticed  them  alighting  on  his  clothing.  The  prevailing 
wind  that  day  was  from  the  east.  Considering  the  above  facts,  it  is 
evident  that  the  alfalfa  must  have  been  the  place  of  hibernation  for  the 
thrips  and  when  this  was  cut  they  were  induced  to  migrate.  Since 
these  insects  fly  with  the  wind  they  would  only  be  carried  over  the  west 
comer  of  the  onion  field.     The  resulting  spread  in  this  field  was  traced 
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from  day  to  day  as  shown  by  the  aooompanying  diagmn  (Pigan  11). 
By  the  end  of  three  weeks  practically  three-fourths  of  the  field  had  I 
dama^. 

o  House  

3BBE 


Pig.  11     Diagrsin  iHiutrmtini;  infMUtion  ci  ookm  field  by 
had  hitimuitrd  in  field  of  atfatfa. 

It  IS  intiTi'stinK  to  note*  in  this  cvmncctinn  that  an  odiaccnt  oimficld 
did  not  M*rvi*  as  an  i»l)Stnirtinn  to  thr  s']>n*ad  of  thrif)!i  as  has  oftm  been 
su|i]NiSi'<l  By  July  l.'i.  not  only  was  thr  north  i*nd  of  thr  field  cu\'TrBd 
by  thr  jH'st.  Imt  also  an  an'Ji  <»f  '"whitr  Mast"  was  to  lie  found  <m  the 
wi-st  Mfic*  of  a  siralK-r  f'ulil  In-yond  tJiv  com  The  thh|)S  had  fno\-ed 
over  tlu*  n>m  from  thi-  lar^:r  i\M  alrra<ly  int*ntionf<l  (\»ntrol  mrasurea 
were  att4'nipt4'<l  hy  thr  ii*;*-  of  two  kna|>s;irk  spniytTs.  aiyi>lyin|cthenici> 
tine  siil]ihati'  sjiray  a<!vis4tl  l»v  t!)r  V  S.  IH^it.  of  Ainiculturr,  but 
ne^Ativi*  n-siilts  wcti*  olitaint^l  Thnv  hundntl  fmshols  of  onions  wcrr 
har\'i*st4(l  l»y  this  man  fron>  thr  fivr  acrvs.  This  re|ifrscnted  a  Inas  of 
?/>'','  ovrr  fiis  IIMS  cTiip  Tins  l«»ss  was  flin-rtly  due  to  the  infestation. 
sinn-  surrounding  firlils  whirh  wrn-  fn-^-  fnmi  thri]>s  yicMed  as  much  as 
four  hundn^l  liuslu-ls  p«T  a(-n*  undc-r  the  same  nmditions  of  tc9n|)rniture 
an<l  )in*(*i]iitAti4in  Adults  of  lUnp\  taUut  vrvrv  found  in  the  alfalfa 
h1<«si>ms  July  .'W>  aftt*r  thr  I9M»  f»nion  ctoji  was  harx'estni.  It  will 
l»r  intrn-stinK  to  drtennini'  whrtluT  or  not  thri]M  ^nll  cnnttmte  to 
wint4*r  over  in  thi*  alfalfa  fickl  in  the  future  and  thus  continue  to  mei 
the  onion  cnip  in  that  vicinity. 
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One  serious  outbreak  of  thrips  in  a  field  of  set  onions  near  Davenport 
was  directly  traceable  to  the  fact  that  adjoining  the  sets  the  grower 
had  six  rows  of  perrenial  multiplier  onions.  The  thrips  had  wintered 
over  on  these  and  thus  had  an  opportunity  to  begin  breeding  early. 
By  June  19,  they  had  spread  over  the  first  twenty  rows  of  set  onions 
seriously  checking  their  growth.  The  further  spread  in  this  field  was 
checked  by  the  use  of  a  Hardie  barrel  sprayer  with  hose  extension  to 
run  between  the  rows.     Nicotine  sulphate-soap  formula  was  employed. 

Another  source  of  spread  was  the  greenhouses  of  the  Davis  Floral  Co. 
near  Davenport.  Iowa.  This  concern  is  a  large  producer  of  hothouse 
tomatoes  and  cuciimbers.  Here  the  thrips  had  a  chance  to  breed  on  the 
cucumbers  through  the  winter  and  in  the  spring  they  spread  from  the 
houses  to  onion  fields  in  the  neighborhood.  The  first  infestations  noted 
in  the  fields  in  three  diflPcrent  directions  from  the  greenhouses  were, 
in  every  case,  on  the  side  of  the  field  nearest  the  greenhouses.  Then, 
too,  these  attacks  occurred  from  two  to  three  weeks  earlier  than  the  in- 
festations in  other  sections  of  the  onion  growing  district.  Attempts 
made  by  this  company  to  grow  onions  in  the  near  vicinity  of  the  houses 
failed  because  of  this  early  infestation  by  thrips  which  had  emerged 
from  the  cucumber  houses  after  breeding  there  during  the  winter. 

One  field  of  seed  onions  was  visited  in  Mitchell  County,  Iowa,  on 
August  26  where  the  source  of  infestation  was  very  evident.  This 
field  of  10  acres  was  bordered  along  the  east,  south,  and  west  sides  by 
spruce  trees  forming  a  windbreak.  At  the  east  end  of  the  field,  well 
under  these  spruce  trees,  was  a  long  pile  of  refuse  where  the  tops  and 
screenings  of  the  1918  season  had  been  thrown  when  hauled  from  the 
field.  An  area  heavily  infested  by  the  thrips  was  found  to  extend 
aroimd  the  three  sides  of  the  field  bordered  by  the  spruce,  but  this 
area  extended  in  the  farthest  at  the  east  end.  The  thrips  had  evidently 
wintered  in  this  pile  of  refuse  and  in  the  matted  grass  under  the  spruce. 

A  few  other  sources  of  infestation  might  be  listed  in  addition  to  those 
already  entmierated.  In  all  cases  they  were  factors  becauge  they  had 
furnished  protection  to  hibernating  adults  diuing  the  winter.  In  one 
field  an  area  bordering  an  implement  shed  was  the  first  part  to  become 
affected  by  the  thrips.  The  tops  of  these  onions  were  noticeably  yellow 
while  the  rest  of  the  field  was  still  green.  Upon  examination,  the  tops 
of  the  onions  near  the  sheds  were  found  to  be  swarming  with  thrips 
whereas  these  insects  could  only  be  foimd  deep  in  the  sheaths  of  the 
onions  over  the  rest  of  the  field.  In  a  field  adjoining  an  orchard,  the 
semi-circular  region  of  "blast"  appeared  bordering  the  orchard.  Where 
bktegrass  and  weeds  along  creeks,  roads,  or  railroads  were  not  burned, 
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an  infesUtion  usually  resulted  in  the  bordering  onion  6dds.    One 

field  whidibonkrad  the  laiboadwu  practically  fm&o^  1919. 

When  the  grower  was  asked  about  his  practice  as  to  this,  be  i 

that  if  the  railroad  company  did  not  bum  the  grass  in  the  bU  and  i 

he  ahRrays  nuuk  it  his  business  to  see  that  it  took  fire.    The  naUer  of 

destruction,  where  possible,  of  places  of  hibernation  is  a  phase  of  the 

pfoblon  of  control  which  has  been  neglected  too  often  by  the 

and  yet  it  is  one  of  the  most  powerful  fsctors.    Eliniinatk»of  thei 

of  infestation  is  far  easier  and  more  economical  than  checking  the  pail 

after  the  outbreak  begins. 


WHITB-Airr-PROOF  WOOD  FOR  THB  TftOPICS 

By  T.  E.  SmroBt,  SpmuUil  im  FmM  Eui9m9i§gy. 

It  is  well  known  that  white  ants  or  teimites  are  extremdy  i 
in  the  Tropics  and  that  the  woodwork  of  buiUings  and 
be  constructed  either  of  woods  naturally  resistant  to  attack  or  of  i 
chemically  treated  to  prevent  attadc  and  rapkl  destruction. 

Foreign  manufacturers  advertise  "ant-proof'  furniture  for  Sootli 
American  trade;  American  manufacturers  have,  as  yet.  not  senously 
com|)etcd. 

W(X)d-pulp  pmducts.  such  ok  compositicm.  ply  and  laminated  waD 
boards,  manufactured  in  the  United  States,  also  demand  chemical 
treatment  tM.*fon*  they  can  l>e  used  in  the  Tnipics. 

Rather  discouraKinK  to  American  manufacturers,  is  the  fact  that  dne 
to  spoilinf:  the  wcMid  for  fine  finishing,  cabinet  wcnkIs  cvn  not  l^c  tnratcd 
by  the  usual  eiTectivc  chemicals.  A  solution  is  Ki\'cn  in  the  use  of  ant^ 
proof  woods  im|M)rted  fnm  South  America  and  other  tnvpical  countries 
as  vt-netT5  Klued  ujnm  ctia-s  of  cheap  American  woods  ch(9nically  treated 
This  wc-ll-kni.wn  c'XjMdicnt  i*  satisfact<»r>-.  Init  there  are  other  sohitioaa 
of  tlie  pniMcm. 

AnumlHT  of  ^«xd»  jj'^iun  in  tiie  Unitt'd  States  ore  wn'  nesistant  to 
attack  by  white  ants  ncnct\  since  many  of  these  wcxxls  an  suitable 
for  use-  as  vcnit-rs.  it  is  not  necessnr>'  to  mi]Mirt  timtier  fn«n  the  Tropics 

Furihfmu»re.  ilicn*  is  a  c)uiinc;il  treatment  f«»r  ca))inet  woods  thai, 
whik*  it  will  simewhat  (Lirkcn  the-  wiwxl.  if  tlir  w«i«icl  is  pn»iierly  treated. 
permits  sliellac  <ir  vnmisli  to  a<Uu-n*.  and  a  suitable  finish  can  be  ob- 
tauied     \Vo<«l  treau-d  with  this  chemical  istioth  white-ant-rrsistant  and 
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moisture-proof.  The  cost  of  this  treatment  is  justified  by  this  double 
effect  and  the  fact  that  cabinet  woods  impregnated  with  this  chemical 
can  be  advertised  as  white-ant-proof. 

Wood-pulp  products  also  can  be  rendered  white-ant-proof  by  adding 
poisons  in  the  process  of  manufacture. 

Naturally  Resistant  Woods 

In  1912  the  Branch  of  Forest  Entomology  of  the  Bureau  of  Ento- 
mology, U.  S.  Department  of  Agriculture,  began  a  series  of  tests  of  the 
relative  effectiveness  of  treatments  with  chemical  wood  preservatives 
against  attack  by  white  ants  at  a  field  station  at  Falls  Church,  Va. 
In  connection  with  these  experiments,  other  service  tests  of  the  relative 
resistance  of  various  native  and  tropical  untreated  woods  to  attack  by 
white  ants  were  begun  in  1913. 

The  preliminary  results  of  these  tests,  which  are  as  yet  incomplete 
and  not  conclusive,  give  some  data  of  value.  Certain  species  of  wood 
appear  to  be  naturally  highly  resistant  to  attack  by  white  ants.  This 
is  not  due  to  the  element  of  hardness,  since  these  insects  will  attack  the 
hardest  known  wood,  Ligntmi-vitae,  but  due  to  the  presence  in  the  wood 
of  substances  such  as  oils,  alkaloids,  etc.,  which  are  repellent  or  dis- 
tasteful to  white  ants. 

Normally  the  wood  of  pines  is  most  susceptible  to  attack  by  white 
ants,  but  in  case  of  certain  pines  with  an  extremely  resinous  heartwood, 
such  as  the  "fatwood"  of  longleaf  pine  {Pintis  palustris)  of  the  southern 
United  States,  this  is  immtme  to  attack  by  white  ants;  the  excess  of 
resin  is  a  preventative.  There  is  also  some  inherent  principle  in  the 
heartwood  of  the  red  cedars  (species  of  Juniperus)  which  renders  it 
distasteful  to  white  ants. 

Species  of  native  woods  which  might  be  used  as  veneers  over  chemically 
treated  woods,  or  as  ply  or  laminated  woods,  are  listed  in  Table  I»  with 
their  distribution  in  the  United  States,  and  their  relative  resistance  to 
attack  by  white  ants. 

A  few  species  valuable  or  which  might  prove  useful  for  other  purposes 
are  also  listed  in  this  table. 

Chbmical  Treatments  for  Finished  Forest  Products 

The  treatment  for  cabinet  woods  is  impregnation  with  chlorinated 
naphthalene — a  crystalline  wax — ^by  placing  it  in  open  vats  of  the  wax, 
at  a  temperature  of  from  220  to  240**  F.,  without  previous  drying  of  the 
wood^  The  wood  remains  in  the  vats  for  periods  varying  with  the 
dimensions  of  the  wood;  wood  of  yi  inch  thickness  requires  but  15 
minutes. 


'Process  devised  by  the  Western  Electric  Company  of  New  York,  N.  Y. 
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After  ronoving  the  wood  fram  the  vats  it  should  be  carefully  wiped 
off  with  doth.  The  resultant  color  will  be  somewhat  darker  than  Iht 
color  of  the  untreated  wood:  care  must  be  exercised  in  thoronghljr 
deantng  the  surface  of  the  wood  to  insure  the  proper  adherence  of 
shellac  or  varnish. 

The  amount  of  wax  taken  up  in  the  above  treatment  wiD  vary  with 
the  different  spedicB  of  woods-^whcther  they  are  open-pored  or  not — 
and  according  to  the  condition  of  the  wood  to  be  treated.  A  repreKUtn- 
tive  group*  of  both  soft^'oods  and  hardwoods  were  treated  with  ddorinnt- 
ed  naphthalene  for  our  tests.  This  treatment  renders  the  wood  both 
whitc-ant-proof  and  moisture-proof  to  a  marked  degree.  When  treated 
with  chlorinated  naphthalene  these  sample  sections  of  North  Amcfkan 
hardwoods,  susceptible  to  attadc  if  untreated,  were  not  attacked,  afkar 
burial  in  the  ground  for  over  three  years  with  logs  infested  with 
ants  or  tennites  {RuHcuHumtts  9pp.)  in  Viiginia.  After  this 
test  in  the  ground  these  treated  woods  compared  favorably  with  t 
ed  teak  and  mahogany  as  to  general  condition. 

Similar  samples  of  woods  treated  with  paraffin  wax  were  readily  attack* 
ed  by  white  ants  and  also  suffered  decay. 

Chbmical  Trbatmbnts  poa  CairoB  PoaasT  PaoDUcrs 

Construction  timlKTS  or  other  timtier  which  is  to  be  in  contact 
with  the  K^nind  should  t)c  im]ircgnatcd  W0\  coal-tar  creosote,  which  is 
a  iiermancnt  preventative  against  attack  hy  our  native  white  ants  or 
termites.  Coal*tar  cn-osote  has  many  pro])crties  which  would  rec- 
cmmenci  its  use  in  this  res])ect,  for  it  is  also  a  fungicide,  and.  being 
insolul>le  in  water,  will  not  leach  out  in  wet  locations.  These  require- 
ments furnish  objections  to  many  chemicals  that  otherwise  are  very 
effective  insecticides. 

The  varicnis  methods  of  8U|Hrrficially  tn*ating  timlief^  as  by  charriof . 
by  brustung.  or  by  dinnng  with  various  chemical  preservatives.  amoQf 
which  an*  coal-tar  creosotes.  carlMilineums.  etc..  have  proven  to  be 
tcm]xirarily  eiTi*ctivc  in  ]>n*vc*ntinK  attack  if  the  work  is  thoroQfhIy 
done. 

If  the  wtM«l  is  not  in  contact  with  the  gnnind.  impregnation  treatments 
witli  hiclilorid  ul  mercur\*  ami  rinc  chloricl  are  effectix-e.  The  memry 
and  rinc  in  tliis  ft  inn  an*  lioth  soluble  in  watiT. 

*\V};itr  (iinr  > /'iniii  ilrti^mi.  Mock  walnut,  »irrrt  Urvh  {Btlmli  UmU),  cSMtmiU 
whitr  i^k  i^>ii/riiiia/^ji.rr  l<ak  f{}nfptmt  rmhri),%wrct^xtm  {Li^diitmh^  Uy^^€^/imm) 
mA*f%;4n\  -  ^u-trirnu  mik>*iittn\  wi^^  nuplr  tAt^r  s«/«^ifii«i.  w'lttc  ath  (PriTiasi 
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The  last  named  chemicals  would  be  suitable  treatments  for  cheap 
perishable  woods  to  be  used  as  the  core,  over  which  ant-proof  veneers 
could  be  glued. 

Chemical  Treatments  op  Wood  Pulp  Products 

In  case  of  ply  or  laminated  wall" boards"  made  of  wood  pulp,  these 
boards  may  be  made  highly  resistant  to  attack  by  white  ants  by  adding 
poisons  during  the  process  of  manufacture.  Such  poisons  include  so- 
lutions of  bichlorid  of  mercury,  carbolic  acid,  etc.  Coal-tar  creosote 
can  be  added  where  the  brown  stain  and  odor  which  are  imparted  to 
the  board  are  not  objectionable. 

While  white  ants  of  the  Tropics  are  more  numerous  and.  as  a  rule, 
more  destructive  than  those  native  to  the  United  States,  it  is  evident 
that  if  treated  or  untreated  woods  are  resistant  to  attack  by  our  native 
white  ants  {Reticuliiennes  spp.)  after  a  severe  five-year  test  in  the  ground, 
they  will  not  readily  be  attacked  when  above  ground  by  white  ants 
of  the  Tropics;  especially  since  our  native  white  ants  (Reticulitermes 
spp.)  wherever  they  occur  throughout  the  world  are  among  the  most 
destructive  species  to  wood. 


Opitthuria  cUndestina  var.  donalit  Knight  Injurioua  toLegumet. — In  July  of  1919 
Mr.  W.  C.  Abbott  of  the  Extension  Division  of  the  Louisiana  State  University  brought 
to  the  writer  adults  of  a  species  of  the  heteropterous  family  Miridae,  together  with 
nymphs  that  appeared  to  belong  to  the  same  species,  stating  that  they  were  taken 
from  oowpeas,  which  they  appeared  to  be  injuring  near  Baton  Rouge,  La.  No 
other  observations  concerning  the  habits  of  the  species  came  to  our  attention  xmtil 
July  26, 1921,  when  adults  and  nymphs  were  found  to  be  numerous  on  pole  beans  on  a 
farm  near  Baton  Rouge  by  Mr.  W.  G.  Bradley,  Assistant  Entomologist  of  the  Louisi- 
ana Experiment  Stations.  The  upper  surfaces  of  the  leaves  of  these  beans  showed 
small  white  spots,  often  so  numerous  and  close  together  as  to  give  the  surface  a  whit- 
ened appearance,  similar  to  that  caused  by  certain  species  of  mites  and  thrips  in  their 
feeding  on  leaf  tissue.  The  tmdersides  of  the  leaves  showed  no  signs  of  injury.  The 
damage  was  so  severe  that  the  farmer  had  attempted  to  control  the  insect.  Nymphs 
that  were  collected  were  carried  through  to  the  adult  stage  in  confinement  on  bean 
leaves  on  which  they  caused  the  same  type  of  injury  as  noted  in  the  field. 

A  few  adults  and  nymphs  were  also  noted  on  soy  beans  on  the  Experiment  Station 
farm  at  Baton  Rouge  during  1921. 

Specimens  collected  from  beans  by  Mr.  Bradley  have  been  referred  to  Dr.  H.  H. 
Knight  of  The  University  of  Minnesota  and  determined  by  him  as  Opisthuria  dandes* 
Una  var.  dorsalis  Knight. 

Thos.  H.  Jonbs,  Louisiana  Experiment  Stations 
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LKAFHOPPERS  IN JURIlf G  WOODBQIB 
By  Gbo.  W.  Bambu,  Cerml  and  Fmani  Dmiaion.  V,  S.  IhpaHmmU  t§  A\ 

For  the  past, two  yeem  the  writer  has  noticed,  from  time  to 
in  Kvenil  localities  in  Eastern  Massachusetts,  American  Woodbine. 
Speurer  spp.     (Ampelopsis,  Parthenocissus)^  injured  by  leaflioppcfm. 
During  the  season  of  1920  it  has  been  possible  to  detenntne  the  wpcdt^ 
oonoemed  and  to  learn  snmethinK  of  their  life-histories  and  habita. 
The  folkwing  species  arc  recorded : 
Erytkrott4ura  cmms  par.  cmms  Say. 
Franklin.  Auf .  22, 1900. 

Erylknmmm  c&mes  tor.  wiaut  Walsh. 
ArltnftoQ,  June  3-14.  1020;    Pnwkltn,  Aut.  22,  1900. 

EMylk^cmeuta  €mmi$  par.  #lffoiM  McAtcc. 
Leiingtoa,  April  16.  1920;    Phmkltn,  May  30^  1900: 
ArlinstOQ.  June  10,  1900;    Franklin,  Aut-  22,  1900; 
Camfaridfe,  Aug.  1010. 

BFyikr^memra  wnineroia  tor.  wnifuraia  Pitdi. 
Franklin,  May  30.  1920:    Arlington,  June  10,  1900: 
Franklin.  Aug.  22.  1020. 

t.fytkroneufa  tuinrrala  var.  fiiffii  (■tllrttr. 

Arlingtim.  June  :i,  tirjO;     Sii(llnir>',  July  ti.  HrjO; 
Franklin,  July  *>.  WTJL},    and  Aug.  M,  liriO. 
UiingUm.  July  2K.  lirjU:     WoUirn.  Sr|it   A,  IVM 

(){Xhv9nr  fnnrs  /:.  i-ultwraia  i\ir  vulm-rata  ami  I'l.nmies  vartUfans  wm 
thniUKhmit  the  scajMni  must  niinu*n»us  in  tlu*  sc*vrnil  kcalitics.  both 
hetnK  fffund  ti»K'i*thtT  A*,  criiio  i\tr  zusiii  was  At  times  abundant  but 
E.  iimtrs  var  amtrs  and  /•.'.  vuhtcrata  :or.  iiicra  wm*  infrequently  sern 
and  dcmljllt-ss  wi-n*  pn-sfiu  in  shmII  munlnTs 

Thf  lrav*-s  !>y  iriilsiin-nu-r  a])]K-ar  Mntdutl  and  discuhmd.  Iwicinninc 
to  fall  hy  thi-  last  nf  Juiu*  Tht*  omtinual  falling  t»f  leaves  is  the  most 
disaKriT*a)»k'  ft-atun*  t>f  the  iiist-ct  attack  whiTi*  the  plants  are  KTomnc 
as  shade  f(*r  iM>n*heft  ami  summer  bvu;;!*!!. 

Bcith  si>erieR  ]»nilialilv  sjktmI  the  wint«T  as  adults,  since  the>'  were 
Ixilh  taken  in  May  to  June  U-fore  nxniphs  wen*  in  evi«lencr.  At  that 
time  the  ailults  w^-re  few  in  niunU-r  liul  l»y  the  mkldkr  of  July  were 
ver\-  nimu-nius.  t«»>:«tl:iT  with  nxmphs  «if  all  stii|;es.  By  Se|>tember 
M*veral  instano-s  wt-re  noHcttl  whtTi*  the  n'maining  lea\-es  on  orrtam 
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vines  were  all  spotted  and  the  insects  were  most  abundant.  It  seems 
probable  that  there  are  two  and  three  broods  in  the  latitude  of  Massachu- 
setts. 

Control  of  the  species  is  rendered  difficult  in  cases  where  the  vines 
are  climbing  on  the  walls  of  buildings,  since  the  nymphs  are  nearly  all 
on  the  underside  of  the  leaves  and  difficult  to  reach  with  a  spray.  Where 
the  underside  of  the  leaves  can  be  reached,  as  on  open  porches  and  sum- 
mer houses  sprays  of  soap  or  nicotine  solutions  may  be  used  and  the  writer 
has  obtained  effective  control  from  a  strong  spray  of  water  applied 
under  considerable  pressure  and  at  intervals,  directed  towards  the 
under  surfaces  of  the  leaves 


A  SEED  POTATO  MAGGOT  {HYLEMYIA  TRICHODACTYLA 

RONDANI) 

By  O.  A.  Johannsen,  Ithaca,  N.  Y. 

On  June  27,  1910,  I  bred  male  specimens  of  an  Anthomyiid  fly, 
Hylemyia  (Phorbia)  trichodaciyla  Rondani  from  maggots  infesting  a 
lot  of  seed  potatoes  which  had  been  forwarded  to  the  Maine  Agricultural 
Experiment  Station  from  Aroostook  Co.,  Maine,  by  a  farmer  who  said 
his  potatoes  were  severely  infested. 

Concerning  the  habits  of  this  species  but  little  has  been  published, 
though  the  adult  fly  is  not  uncommon.  In  the  Cornell  University 
Collection  are  specimens  from  Aroostook  Co.,  Maine,  Peru,  N.  Y., 
Ithaca,  N.  Y.,  Sandford,  Ontario,  and  Truro,  Nova  Scotia;  the 
collection  dates  ranging  from  May  to  July.  Dr.  O.  Oberstein  (Zeit- 
schrift  f.  Pflanzenkrank.  24 :385,  1914)  records  this  species  as  injuring 
yotmg  cucimiber  plants  in  Lower  Silesia  where  a  one-half  acre  field 
under  observation  showed  80%  injury.  The  maggots  mined  in  the 
stems  of  the  young  plants  causing  them  to  die  in  a  few  days.  When 
full  grown  the  larvae  descended  into  the  soil  where  they  pupated.  The 
specimens  which  I  had  tmder  observation  remained  in  the  pupal  stage 
about  one  week. 

As  the  fly  has  a  wide  distribution  and  is  fairly  common,  it  is  not 
unlikely  that  it  is  of  economic  importance  in  the  United  States  also, 
but  by  reason  of  its  great  similarity  to  the  seed-corn  fly  {Hylemyia 
cilicrura  Rondani  =//.  fusciceps  Slingerland  not  Zetterstedt),  it  may 
have  been  mistaken  at  times  for  this  species.  The  males  of  these  two 
forms  resemble  each  other  in  having  the  hind  tibia  ciliated  on  the  inner 
(flexor)  side  (See  Slingerland,  Bulletin  78,  Cornell  Agricultural  Experi- 
ment Station  page  495),  but  differ  in  that  H.  trichodaciyla  has  a  few 
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long  bristly  hain  on  the  upper  (extensor)  skk  of  the  faassl 
the  middle  tarsus.    For  lack  of  bred  material  in  whidi  both 
associated,  the  female  has  not  yet  been  sufficiently  studied  to  i 
it  with  certainty  from  that  of  //.  ciUcrura. 

As  for  the  larvae,  the  imported  onion  maggot.  Hykmyia 
(^ceprtorum).  the  seed  com  maggot.  H.  ciHcrura.  the  cabfaagemacBOt, 
H,  brassica^t  and  the  seed  potato  maggot,  H.  irichodactyla,  also  nstmbls 
each  other  rather  closely.  The  distinctive  features  of  the  first  and  thtvd, 
are  figured  in  Bulletin  200.  N.  J.  Agr.  Exp.  Station,  page  7;  and  the  fini 
three  are  figured  by  Gibson  in  Bulletin  No.  12.  Dept.  of  Agr..  Dfsiiininn 
of  Canada.  1916,  page  12.  The  differential  characters  of  the  fowtk, 
based  on  a  study  of  my  specimens,  are  given  below.  In  HyUmyia 
antiqtia  and  H.  cUicrwra  the  ventro-caudal  papillae  are  simple:  in  If. 
bfosskae  and  H.  irichodactyla  the  two  median  ones  are  bifid.  Hie 
last  named  species  may  further  be  distinguished  from  //.  Anomcar 
by  the  more  distinctly  chitinized  condition  and  yellow  color  of  the  bifid 
papillae,  the  smaller  size,  and  by  the  fonn  of  the  mouth  hooks.  In  M. 
lmusicQ$  the  mouth  hooks  are  robust  and  nearly  annooth  bekm;  in 
H.  trichodactyla  they  are  smaller.  sUa^tly  more  pointed  and 
and  uniformly  senmte  with  about  ten  snull  teeth  on  the  concave  i 

Until  more  light  can  be  thrown  upon  the  grouping  of  the  cksady  relatsd 
genera  of  the  subfamily  AnthGm>'iinae.  I  prefer  to  unite  under  the  | 
name  UyUmyia,   the  genera  Chartophila,   (^Phorhia),  HyUmyia  \ 
Str..  and  the  blade  legK«I  species  of  Peacmyia, 

It  is  desirable  that  vomconic  entomologists  who  are  working 
the  habits  of  the  Cahha^^.*,  ( hiion  or  Seed  com  fly .  keq>  in  mind  HyUmy%a 
trichodactyla,  with  the  ho]H*  tiiat  ft«nething  more  may  be  learned  con* 
ceming  its  habits  and  its  relation  to  farm  crops. 


A  LAMP  FOR  TAZOROMIC  WORK  Ilf  BRTOIIOLOOT^ 

By  W.'J.  Panxin  snd  P.  W.  Pck».  V.  S.  BwmuwfEntomtUa.  Ck^tmrnOb.  K*. 


Taxon(«nic  work  on  tlu*  ^^nus  //<jn»i«>/i7u.  of  which  many  species  are 
difierentiated  by  the  sculpturinK  c>f  the  proixxiia.  rrqutres  both  a  magnifi- 
cation tiy  hi^h  ixmcreil  lenses  and  a  ver\'  (right  light.  For  this  roasoo 
the  wriUTB  have  felt  the  need  of  lictter  lighting  facilities  than  those 
afTonle<l  by  the  ovnmnn  gooseneck  t\iNr  of  electric  lamp.  A  number  of 
lami»s  of  (litlerent  nuuiiifacturt*  have  liet-n  tested.  While  these  lamps 
gave  suft'icient  liK'ht  t)\e>'  wen*  nut  imly  diflicult  to  adjiut  but  developed 
a  KTt*at  siniount  cf  heat,  ainl  wen*  not  (*Ci>nc«nical  in  the  use  of  electrical 


>lNi!  lu>tc«l  wtth  thr  (icmiiftaitin  i4  the  Secrrtary  iil  Asrioiltiirt. 


December.  '21] 


PHILLIPS  ft  poos:      lamp  POR  IflCROSCOPB 


505 


current.  Professor  A .  L.  Melander,^  in  1913,  briefly  described  an  adapta- 
tion of  an  automobile  headlight  which  he  used  for  nwcroscopic  work. 
However  the  advantages  of  this  type  of  lamp  apparently  have  not  been 
discovered  by  most  taxonomic  workers.  It  was  therefore  deemed 
advisable  to  give  a  detailed  description  of  the  lamp  in  use  by  the  writers, 
together  with  a  mounting  which  has  been  found  most  convenient  and 
useful  at  this  laboratory. 

The  lamp  (Fig.  12.)  adopted  for  use  by  the  writers  consists  of  the  or- 
dinary Ford  spot  light  which  is  adjustable  in  both  horizontal  and  vertical 
planes  and  carries  a  6 — 8  volt,  32  candle-power  bulb.     It  is  mounted 


0   f^/^i^ 

P}1 

Fig.  12.     Diagram  of  lamp^installation. 

on  a  home-made  stand  consisting  of  a  fifteen  inch  length  of  one  half 
inch,  iron  pipe  ^^4th  an  elbow  attached  to  the  end  which  is  mounted 


"Jour,  of  N.  Y.  Ent.  Soc.  Vol.  21,  1913.  p.227. 
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in  a  cement  block.  This  Mode  was  molded  in  a  coffee  can  and  after  tibm 
surface  was  smoothed  with  a  trcm'el  somewhat  and  the  cement  hankned. 
two  coats  of  white  paint  were  applied.  A  covering  of  fdt  was  phoed  oa 
the  bottom  of  the  stand. 

A  thordarson.  type  D.  three-way  step-down  tnmsfomier. 
voltai;;c  1 10,  secondary  voltage  6  S  14.  fiO  watt  capacity,  was  i 
order  to  attach  the  lamp  to  the  oidinar\'  110  volt  alternating  i 
Wherever  direct  current  is  used  some  other  fom  of  retistanoe  wiD  be 
necessary.  It  is  safest  to  install  a  fuse  block  with  fuse  phigs  oC  low 
amperage  to  protect  the  transformer.  As  many  as  three  of  these  1 
may  be  attached  to  this  transformer.  The  cost  of  this  lamp 
upon  the  kind  of  transformer  used  which  in  turn  depends  opoo  the 
number  of  lamps  desired  and  the  candle-power  of  the  bulbs  which  ars 
used  in  the  lamps.  A  rheostat  may  be  used  to  regulate  the  intensity  of 
iUuminatton  if  this  is  desired.  The  retail  price,  st  Chariottesville. 
Virginia,  of  throe  lamps,  including  one  transfoimer  as  shown  in  figure  12, 
was  S25.50  or  and  average  of  tS.50  per  lamp,  complete. 

The  chief  advantages  of  this  lamp  are  as  follows:  it  fumishca  a 
powerful  light;  develops  very  little  heat;  is  economical  in  the  ok  of 
electrical  current;  is  easy  on  the  eyes;  is  easily  adjusted  and  instaOod 
and  at  the  same  time  is  avnpamtively  inexpensive.  These  lamps  have 
pn»vi-ii  in«ist  salisfacton-  for  cnir  tAXomimic  work  and  they  have  afain  been 
u»Lt\  a<lvanUiKi*<>ui<lv  for  phnto^ni])hir  work  with  tin*  Ix'its  Micrvjaoopic 
( 'aiiuTii 


THE  ARGENTINE  ANT  BUILDS  EARTHEN  PROTBCTIORS 
FOR  MEALY  BUGS* 

By  K.  ().  K»M<. 

<hu-  of  Uk-  mcwit  Sfrimis  pn»l>]iins  in  o»nmt'ti*»ii  with  ihc  ciintn»l  of 
many  <>f  Uir  sc'ritnis  m^'iU*  inserts  infifitin^  orduinl  tn^i-s  and  other  plants 
in  (  alifornia  is  tlir  Ar^i-nlinr  Ant.  huLmtvrmtx  humilis  Ma>T.  which 
so  VAltantly  k«T«  away  Xixc  natuml  rni^nies  «»f  0\v  OKTids. 

WhiTfX'er  thr  8i»H'ailkxl  t>iolopral  method  of  ]K9i  contn>l  iscmpluyed. 
it  is  first  neci*s«ir\'  to  take  stqjs  f«»r  the  ci»ntn)l  of  this  ant  in  cwdcr  to 
all«iw  the  f>ro]»cr  fn^^lotn  ami  <le\'elopment  <»f  the  fiarasites  and  prrdatofm. 
For  not  tmW  does  t}ie  ant  keei»  away  the  small  hN-nu-niifiterous  parasitca. 
hut  \icilently  ami  efTcctively  attacks  the  larger  lar\*ae  of  the  ladybird 

K  ontnlMitmn  (nifn  thr  Diviunn  M  KntimniliiKv.  Umvemty  «if  Calif* miua. 
<'aliftirnM      Dtl    I.*!.  191V 
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beetles,  lace  wings  and  other  allied  predators.  Besides  such  protection 
to  the  mealy  bugs  and  other  coccids,  the  ants  carry  them  from  plant  to 
plant  and  sees  to  it  that  new  colonies  are  constantly  being  formed  tmtil 
all  of  the  shrubbery  in  an  ant-infested  district  is  well  supplied  with  the 
plant  destroying  pests. 

A  very  interesting  method  of  protecting  mealy  bugs  is  at  present 
being  observed  in  a  greenhouse  in  Berkeley.  As  is  common  in  the 
vicinity,  mealy  bugs  of  several  species,  including  the  citrus  mealy  bug, 
Pseudococcus  citri  (Risso),  Baker's  mealy  bug,  P.  bakeri  Essig  and  the 
dtrophilus  mealy  bug.  P.  citrophilus  Clausen,  are  abundant;  sometimes 
associated  upon  the  same  plant  and  often  upon  different  hosts.  But  the 
Argentine  Ant  is  abundant  everywhere  giving  diligent  attention  to  all. 
The  particular  greenhouse  in  question  is  given  over  to  the  culture  of 
the  Cape  Jasmine,  Gardenia  sp.,  all  of  the  plants  of  which  are  infested 
with  the  citrus  mealy  bug.     The  coccids  are  to  be  fotmd  only  in  the  forks 


Fig.  13.     Shelters  constructed  by  Argentine  ants. 

of  the  branches  near  the  tips  of  the  plants  and  in  some  of  the  leaf  axils 
singly  or  in  small  compact  colonies.  In  the  majority  of  cases  the  colonies 
are  surrounded  by  very  delicate  earthen  enclosures  as  shown  in  the 
acoompan3ring  illustration.  These  enclosiu^es  are  usually  oval  or  nearly 
spherical  in  shape  and  vary  from  a  half  to  a  full  inch  in  diameter.  The 
walls  are  exceedingly  thin  and  delicate,  being  composed  of  fine  particles 


loimiuL  or 
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oC  dtit  or  leaf  xnold  and  attadicd  to  the  branches  of  the  foff^ 
So  fnO  are  they  that  a  sliRht  sudden  jar  will  cast  them  into  nni.  bat  if 
destroyed  the  ants  at  once  begin  to  construct  new  ones,  apparentljr 
having  already  learned  of  their  usefulness.  Entrance  to  the  WKlomws 
is  gained  by  one  or  several  openings  in  the  outside  waDs  and  thramli 
these  the  ants  pass  to  and  fix>  very  freely. 

This  being  the  first  time  that  I  have  seen  anjrthing  just  Sice  this  I 
constructed  by  the  Argentine  ant  for  the  specific  purpose  of 
mealy  bugs,  it  seemed  worth  reooniing  the  fact. 


A  HOMB  MADE  lIBCHAinCiiL  POBOH  BAT! 

By  B.  G.  Timcrsoic.  Sdmif/U  AaUiamL  Bmmu  §1  Bulmmdta.  CmsI  «r 

Inmili 


During  the  grasriK)pper  eradication  campaign  oC  the 
in  Harney  County.  Qrqpon,  which  was  carried  on  by  the 
Extension  Service,  several  mechanical  devices  were  tried  ovt 
mixing  of  poison  bait.  The  apparatus  hereinafter  deecribed. 
veiy  succssiful  both  as  a  labor-saving  device  and  as  a  means  of 
an  eflident  and  unifonn  mixture  of  poison  bait. 

The  machine  (See  Pig.  14.)  wasconstnictedon  the 
It  consisted  of  a  wooden  box  40"'  z  40"'  z  48^'. 
shaft,  with  a  wooden  pulley  42^'  in  diameter,  fastened  finnly  to 


a  lie 

the  end 


of  iJii-  U»x.     TJjf  \ntx  was  ifiislnHti-il  lA   I '4"  tonKUi*  ami  gnitn'wd 
huiilrtT.     (hir  half  i*i  f'lu-  side  was  iiM^l  as  a  <l<Mir.  thuK  iriving  am|»lr 
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room  for  placing  in  the  materials  and  taking  out  the  bait.  The  edge 
of  the  door  were  felted  to  prevent  leakage.  No  paddles  or  other  ob- 
structions were  placed  inside  the  box;  the  falling  of  the  materials  from 
one  comer  to  another  as  the  box  revolved  thoroughly  mixed  the  bait. 

It  was  necessary  to  use  a  SJ/i"  pulley  on  the  engine  to  get  sufficiently 
low  gear  to  turn  the  box  about  36  revolutions  per  minute,  which  was 
found  to  be  the  maximum  speed  for  best  restilts.  A  one  and  one-half 
hwse  power  gas  engine  developed  sufficient  power  to  operate  the  mixer. 
Two  men  operated  it  to  its  fullest  capacity. 

The  machine  handled  100  pounds  of  bran  at  a  time.  The  bran  and 
poison  were  placed  in  the  box  and  mixed  for  about  two  minutes.  The 
syrup,  ground  oranges,  or  lemons,  and  water,  mixed  together,  were  then 
added  and  mixed  for  from  three  to  foiu-  minutes.  The  fact  that  there 
were  no  paddles  or  other  obstructions  in  the  box  made  the  removal  of 
the  bait  a  simple  matter.  The  bait  was  shoveled  directly  from  the 
machine  into  sacks.  This  feature  proved  an  advantage  over  a  barrel- 
shaped  mixer  which  required  stationary  paddles  to  thoroughly  mix 
the  bait. 


Scientific  Notes 

Effect  of  Feeding  Paradicblorobenzene-Treated  Feed  to  Poultry.  Last  summer, 
corn  in  the  Agronomy  Seed  Laboratories  at  Purdue  University,  was  treated  with 
para-di-chloro-benzene  to  eliminate  if  possible  and  to  prevent  further  infestation  by 
the  angoumois  grain-moth.  Subsequently  Prof.  F.  E.  Robbins  of  the  Agronomy 
Department  used  some  of  this  com  for  feeding  poultry,  resulting  in  tainting  the 
flesh  of  the  chickens  to  such  an  extent  as  to  make  it  distasteful  and  inedible.  Similar- 
ly ^^s  laid  by  hens  fed  this  treated  com  were  equally  distasteful  and  inedible.  It 
has  been  previously  noted  that  the  eggs  laid  by  hens  fumigated  with  nitrobenzene 
for  the  control  of  lice  and  mites  are  spoiled  for  food. 

J.  J.  Davis 
Oci,  3 1    IQ2I,  Lafayette,  Ind, 

Notes  oo  the  If  est  and  the  Population  of  a  Colony  of  Vespa  diabolica.  Prompted 
by  a  curiosity  to  learn  something  of  the  population  of  wasps'  nests,  I  recently  captured 
among  others  two  colonies  of  Vespa  diabolica.  As  is  well  known  these  build  a  nest 
not  unlike  that  of  various  species  of  Polistes:  but  locate  it  in  the  ground  instead  of 
in  some  tree  or  shrub. 

One  of  the  nests  was  taken  on  September  26.  The  entrance  on  the  surface  of  the 
ground  was  about  an  inch  in  diameter.  It  was  inlaid  with  pieces  of  gravel  that  were 
held  in  place  by  a  paper  lining.  By  pouring  a  small  quantity  of  carbon  disulfide 
into  the  entrance  the  wasps  were  readily  pacified,  whereupon  the  nest  with  all  the 
inhabitants  was  easily  removed.  The  nest  consists  of  six  stories,  and  the  base  is 
about  ten  and  a  half  inches  in  diameter. 
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The  inhabiUnU  of  the  nest  numl)ered  2000.  (H  theie  there  were  2M  quccot, 
771  iTiAles,  and  1025  ivorkers.  In  the  Iciwer  two  stories  there  were  still  a  large  oombcr 
ol  cells  containing  immature  queens.  The  other  nest  was  taken  on  August  33 
Wliile  much  smaller  than  the  one  just  described,  it  nevertheless,  cooststed  of  wol 
stones.  Tlie  population  numbered  146,  consisting  of  142  workers,  3  males,  and  ooe 
queen 

W.   J.   Baimg. 
FaytttnilU,  ArkmmtoM. 

Arttfldal  Prodtictioii  of  Tiplram.  Kxperiments  conducted  at  the  Iowa  ExpcM- 
ment  Station  during  the  past  season  have  fimven  that  Empoasea  tmaii,  the  potato 
leafhopper,  is  a  vct>'  important  factor  in  the  productictn  of  tip-  or  hoppcrhum  ci 
potato.  In  July  solutions  were  made  by  crushing  a  largr  number  ol  these  inaecta 
in  both  the  nmturc  and  immature  stagi-s  in  sterile  water.  Small  amounts  ol  thett 
solutions  were  injected  into  the  leaves  by  various  instruments,  such  as  hypodcmac 
needle  and  dissecting  nee<lle,  and  in  every  case  within  34  hour&  a  lesion  was  producad 
at  the  point  of  inr>cuIation  sliowing  tluit  these  insects  fMissess  a  toxic  prmcipftt. 
Difficulty  was  experienced  in  getting  large  amounts  ol  the  solution  into  leaf  Iimdc 
by  these  methods  but  in  a  few  cftS4\s  entmgh  was  injecte*!  to  prtxluce  an  injur>*  «lrcifled- 
ly  similar  to,  if  not  identical  with  tipbum.  Burning  was  firoduccd  where  the  catract 
was  mode  from  crushed  ailults .  In  another  scries  of  experiments  when  the  ytmog  wa 
crushetl  in  a  leaf  abrosifin  a  snuill  but  distinct  lesion  was  produced  after  24  hooriL 
the  tissue  dying  and  turning  lirown  at  these*  (Kiints.  When  the  extract  made  from 
crushed  young  was  drawn  up  into  the  leaf  by  the  natural  {ransf)iration  ol  the  plaal« 
burning  reHulte<l  tliat  was  similar  to  tipburn.  In  the  latter  exftcruncvta  Icawi 
were  placrd  with  their  cut  stems  in  the  leani<>f>i>rr  extract.  Snlutiims  made  by 
nmcrratiiiK  lipl»uriH*l  leaf  tiss\u-  in  'lislillr*!  :,t<Tih/€'«!  wat<T  wctc  injetrtol  inti>  leaves 
by  UMijj;  :k  h\  iMwli-riiiic  m*"*!!*  .\'»  mjurv  rrsuli***!  (r'»in  Ihrw  tr>t*  leaves 
UvuMiUite^l  with  watiT  uI'Ih-  fajlfl  t"  .how  itijtiry  arvlwlwii  «!ilute  alvU  <^aIkAli<« 
werr  ifjut  t«-«!.  tht  Ir.ivr.  uilttt!  .m!  t'uti  iMrfu  I  Jt^wii,  a  o»n«liti'»Ti  ivit  o«mj»Ara*»le 
ti-t-,  -h-'W  ti..it  !l:«  jM.t.iti»  l«af)inp|»rr  in  l»<>tli  th»  y  -Mr^ 
iofitain  .1  t.»xj»  pniiMpN  ,iu*\  th.it  wl-.iri  riunigh  nf  Xhw  i* 
\\\r  I..1!.  !:{.hnrT.  r. -.ult 
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hovering  over  pasture  and  meadow  grass.  It  was  reared  from  the  larvae  of  the  South- 
em  Grass  Worm  in  numbers  sufficient  to  indicate  that  the  parasitism  was  in  no  sense 
accidental.  The  larvae  from  which  this  parasite  was  recovered  were  taken  from  a 
heavy  lawn  infestation  early  in  September,  when  about  one-half  grown.  The  para- 
sitized larvae  pupated  successfully,  but  shortly  after  pupation,  the  parasite  became 
fully  developed  and  pupated  within  the  pupal  case  of  its  host.  After  several  days 
spent  in  this  manner,  the  parasite  pupa  broke  through  and  twisted  itself  entirely  free 
from  the  pupal  case  of  its  host.  Shortly  after  this  the  adult  emerged.  Since  the 
Grass  Worm  pupates  beneath  the  surface  of  the  ground  it  seems  quite  probable  that 
the  active  pupae  of  this  parasite  twists  itself  free  from  the  host  and  works  its  way  to 
the  surface  of  the  soil  so  that  the  adult  may  emerge  directly  into  the  open  air.  Seven- 
ty-two pupae  were  secured  in  these  collections  and  eighteen  or  twenty-five  per  cent 
were  parasitized  by  Anthrax  lucifer. 

The  disease  was  first  noted  among  nearly  full-grown  larvae  in  the  same  heavy  lawn 
infestation,  during  the  hot,  htunid  weather  of  early  Septemb^.  Dead  larvae  in  con- 
siderable numbers  were  found  hanging  from  the  tips  of  blades  of  grass.  Those  freshly 
dead  presented  a  yellowish  hue,  but  even  in  these  the  process  of  decomposition  had 
advanced  so  far  that  the  body  contents  had  been  reduced  to  milky  fluid,  which  would 
break  forth  at  the  slightest  pressure  on  the  larval  skin.  Microscopic  examination  of 
a  large  series  revealed  that  in  all  cases  the  body  fluids  of  such  larvae  were  crowded 
with  highly  refractive,  irregularly  angular  bodies  known  as  polyhedral  bodies,  and 
which  are  the  distinguishing  characteristic  of  one  type  of  caterpillar  maladies. 

The  existence  of  a  polyhedral  disease  of  the  Southern  Grass  Worm  has  been  pre- 
\4ously  noted,  in  connection  with  several  diseases  of  a  similar  nattire,  the  best  known 
of  which  is  the  "wilt"  disease  of  gipsy  moth  caterpillai^. 

From  the  disease  infested  colony  of  Grass  Worm,  two  hundred  and  twenty-nine 
larvae  were  taken  and  maintained  individtially  in  glass  vials.  Of  those  that  died, 
eighty-five  had  the  typical  appearance  of  polyhedral  disease,  and  showed  the  presence 
of  polyhedral  bodies  under  the  microscope,  indicating  a  mortality  of  approximately 
thirty-seven  per  cent  tmder  laboratory  conditions.  This  may  have  been  somewhat 
higher  than  in  the  field,  but  all  the  field  observations  in  this  infestation  indicate  that 
it  ran  high,  very  many  dead  caterpillars  being  found.  No  disease  of  the  Grass  Worm 
was  noted  either  in  the  field  or  in  the  laboratory  prior  to  the  outbreak  mentioned 
above,  although  this  insect  was  under  observation  throughout  the  season  and  several 
series  of  larvae  had  been  reared  in  the  laboratory  during  the  previous  months. 

H.  W.  Allen. 

Eggs  of  the  Potato  Flea  Beetle  (Epilrix  cticumeris).  I  have  several  times  been 
requested  to  state  the  means  which  were  used  in  obtaining  the  eggs  of  the  potato 
flea  beetle  (Epiirix  cucumeris),  the  account  of  this  process  having  been  inadvertently 
omitted  from  Bulletin  211,  Maine  Agricultural  Experiment  Station.  As  it  may  be 
of  interest  to  Economic  Entomologists  generally,  it  is  given  herewith. 

The  method  is  but  a  modification  of  one  long  in  use  and  consists  of  enclosing 
beetles  in  a  lantern  globe  set  in  a  vertical  position  over  a  flower  pot.  The  globe, 
closed  top  and  bottom  with  cheese  cloth,  is  set  upon  a  piece  of  black  paper  kept 
damp  by  its  contact  with  the  earth  in  the  flower  pot.  The  beetles  thrust  the  tips 
of  their  abdomens  through  the  cloth  and  lay  their  eggs  on  top  of  the  paper  where 
they  may  readily  be  seen.  The  insects  were  captured  in  the  field  after  the  middle 
of  June  and  soon  thereafter  laid  their  eggs. 
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LaIct,  cages  without  bottoms  were  set  over  (xitted  potato  plants,  care  hanoc 
been  taken  that  the  earth  was  free  from  e^KS  or  larvae  of  any  sort.  Sctam  lame, 
in  particular,  are  f{uitc  apt  to  be  found  in  rich  soil.  The  eggs  «if  the  fka  bcUle  arr 
only  0.25  mm.  in  length  and  are  thus  found  with  srnne  difficulty  at  the  base  oi  thr 
vines.  Plants  <lug  up  al>out  three  v^'eeks  after  the  cages  were  charged  with  beetles, 
were  found  to  have  the  lxir\'ae  at  their  nx)t8. 

In  the  bulletin  alK)ve  mentioned,  there  is  an  error  of  omission  which  I  take  thti 
occasi€)n  to  rectify.  On  the  lx>ttom  of  page  42  the  following  words  should  l>e  added. 
— "seed  i)otato  in  the  gnmnd.  In  New  York  the  lar>'ae  have  l»cm  found  bortoif  m 
the  tubers,  the  wound  made  resulting  in  the  formation  of  a".  It  nmy  also  lie  ooCc«i 
that  «*f  all  the  sf)ecies  of  Sciara  mentioned  on  page  54  only  .S.  patuisria  u  North 
American. 

O.    A.    JciHAMKSt!^ 


Reviews 

An  Abstract  of  the  Legislation  in  Force  in  the  British  Empire  Deeliiic 
with  Plant  Pests  and  Diseases  up  to  the  Year  1920.     By  E 

MARorRRiTE  Ralps.  ImiMffial  Bureau  of  Entomology.    Lnodcm, 
jMiKcs  Ulx  1921. 

Thii  u  an  exceedingly  uieful  compilation  of  the  rules  and  rrgulatioci»  in  relai»>c 
to  plant  \ye%ii  and  discascfi  and  relates.  a«  imiicated  by  its  title,  to  the  entire  BntSL^ 

Kmpirr,  iiuhidmg  smh  widclv  se|>aratt*«l  i»arts  <»f  thr  Wfirld  as  Tasmania.  Mauntt;. 
vari«»tis  jM.hliial  thvisi'.ns  «»f  Africa,  lndi;i  and  Canada  ami  its  | »r« »\ nu-t-^  T  ' 
rejvtrictinns  and  ri"<iuirtTn«nts  an-  stiili-t!  in  nonti-vhnical  langvia^r  and  «»mr  tt^te 
ihr  Ainmcan  slan^liminl  would  U-  on«T«»us,  if  apphtnl  t«»  i.fTlain  arra*  m  ihr  I'nitof 
Stair*.  AS  f«»r  i-xaniplr  ihr  Nrw  S.uih  \Val«  •.  rtt|uir«-ii»rnt  m  rtLiti«»n  t«»  apple.  p«ra' 
and  quincv  to  thr  rflixt  that  infivtrd  an«l  fall«*n  fr\nt  must  !m-  i^»lhvtr«l  and  <ir»tri»\r^' 
rrgularlv  Thr  rrKulations  applv  to  a  lar^'r  mnnUT  of  insnlN,  pbnt  tlt«rA»r»  an.' 
plants.      Thr   utihty   of   thr  ounpilation    js  jfTtath    nuTra^ol   l»\    a  «lrtailrd   ttuUr\ 

HntontoU»i;ints  >»ill  find   inuth  of  int«T«st   m   tht-M-  r(-|;ulation\  and  thiMK  !v-* 
\i'\^  afi  rttrnMVr  rxjMirt  JitJMnr%.N  should  r«Ttainh    havr  a  o»|>v    of    thi»    |Hil4lcat»  r 

K  V  r 

Ih.  (ioiTKnia  Nwt-«t.  a  !)i«irouK'tjlv  tram«-<l  Z'-»l«»irisl  u  m  iluirice  *d  the  fpc%v* 
drvt  l< »p»nrnl  alon>j  thr  htu  ^  of  I'lonomu"  7^nAit^\,  imludui|;  Mnlical,  Afnculturs. 
an<l  Vrtrruiarv  Z^-.Iojjn,  rtix-nllv  mati^^urato)  h\  tht-  rnivcrnty  id  Weitunim* 
Thr  tifttl  «.f  htrratiiff  is  at  imu's  vtTv  aciitr  atui  \Uv  \»ouUl  prally  afYfircctate  pM^ 
licsiti-'TiN  rrlatinjj  i. •  thr  aUivr  mrnlionr*!  hnr>  an«l  l«rtn|{  placnl  ufxm  the  cmcKanri* 
lut  *t(  \trr^*t\\  and  in\tttutions  m  a  iM>MiK»n  t'»  i»«o|HTatr,  tlvmitb  f**  the  prrarot  sK* 
ran  iml  hoj»r  to  ..fTrr  much  ui  thr  may  «»f  ruchangr  It  u  •  |{ra4*i«Hi»  act  to  aw?  • 
th**'^*  rrnvotc  from  th»  j^rat  it  »it«T*.  of  icirntttii  aclivitv 
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and  their  free  use  should  be  encouraged,  provided  they  elucidate  a  point 
or  points  and  can  be  employed  to  as  good  or  better  advantage  than  their 
equivalent  in  text.  The  large  amotmt  of  copy  submitted  for  publication 
in  connection  with  high  printing  rates  has  compelled  most  careful 
scrutiny  of  illustrations  in  order  to  secure  the  best  results.  There  is  no 
question  but  that  an  illustration  in  a  scientific  publication  should  tell 
a  real  story.  It  should  do  it  as  well  and  preferably  better  than  text 
and  applying  the  test  of  recent  years  in  regard  to  printed  matter,  it 
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Occasionally  a  considerable  series  of  most  excellent  photographs 
are  submitted.  Limited  resources  make  reductions  imperative  and  in 
some  cases  most  of  the  points  can  be  clearly  established  by  using  only  a 
portion  of  the  series.  Sometimes,  an  attempt  is  made  to  include  too 
much  on  a  plate.  A  few  well  engraved  figures  showing  what  is  desirable 
are  better  than  a  larger  number  reduced  so  greatly  as  to  obscure  essential 
features.  It  is  suggested  that  authors,  with  the  above  in  mind  study 
critically  their  illustrative  material  before  submitting  it  for  publication. 
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Cumnt  NotM 

Tlw  Labontory  d  tlw  BnreMt  ol  Bntomoloiy  at  Corndia,  Ga.,  for  Cht  mndy 
d  the  wwlKm  moth*  has  bacn  doaad. 


Tha  amuial  mactfa^  ol  tha  Mkh^tan  Suta 
for  Daeembcr  1  and  %  at 


Mr.  C.  R.  Oavdaad,  ibmiarly  aHHtant  amomotogiat  at  te  Nov 
StatiaOt  has  baao  appointed  aadatant  antoanologitt  at  tha 


Tha  annual  oonvantion  ol  tha  Ontario  flufcaipwa  Aaneiatkn  «aa  achadylad  lo  be 
held  at  Toronto.  November  29-23  in  connection  with  tha  Royal  Wimar  Mr. 


Mr.  H.  L.  SaanuuM  recently  appointed  Bntomotafitt  in  chnrga  cf  tha 
Entomological  Laboratory  at  Lethbri4|e,  Alberta,  nportad  for  duty  on  March  30. 

Acoordiog  to  Sc^Mce.  lYoleMor  P.  B.  Gttyton,  ol  tha  Ohio  State  Uniewaily,  haa 
pointed  aariitant  prdeaenr  ol  aoolqgy  and  entomology  at  the  Alabama  Kif' 
Inetitnte. 


Piroiieeiy  P.  Eric  Milkn,  provincial  apiariet  ol  OntariOb  haa  joet  i 
England  where  he  ipent  part  ol  hti  vacation  and  gave  mveral  1 

cfl 


There  haa  been  a  eevcre  attadc  ol  the  com  ear  worm,  CkhMm  alaato  Fiahr . 
throughout  euuthcm  Canada  and  the  northeastern  United  Statm  during  September 
and  October. 

riU  Camadiam  llorlkutlurut  and  Bttke^ptr  has  liccn  changed  to  Tlu  Bmkmprv 
Hereafter  the  publication  will  be  devnted  solely  to  the  intcrerts  ol  aptcultnre  and 
will  br  pulilishcvl  «t  IVtcrsliurt).  Ontario,  as  hcrctoCcre. 

Mr.  Ilarr>'  Arndki.  hfirttcultural  insiirctiir  of  the  Canadian  Department  <if  Agncul 
turc,  was  killnl  at  St.  Cathrrtnrs,  (>nt..  (krtolwr  3S,  by  aociiientAlly  falling  through 
an  ofim  tra|i,  brraktni;  his  nrck 

The  valuable  cvtUciliiin  <if  aculratr  llymm«ifittTa  iif  the  late  P.  W.  L.  SUckn. 
mclutlmic  a  nrarly  ounidctr  ci»IIrcti«tn  <if  llritiiih  wiUl  Iwra,  hai  bem  aoiuirrO  b\-  tha 
KntoHMilfiKical  Branch,  ('atiadian  I)n*artnient  «if  Agriculture 

I>r.  J  M  Swainr  <•!  the  KnCf»tiuil«)|eical  Hranch.  Cana«lian  Department  (4  AgrKwi- 
turr,  waft  rlrdol  I'midcnt  *>t  the  IVnft<^i<inal  Institute  <if  the  CivU  Service  of  l^anada 
at  thr  annual  nirrtmi^  hrltl  in  Ottawa,  on  Nnvmilicr  I. 

Mr  J.  C\  llri<lwrll  <>f  Utc  Hurrau  i4  EnVttnik>gy,  when  in  New  Y«vk  recenth 
niadr  a  fttuily  «i(  thr  tiruchi<l  t>|*r«  (if  ScliarArr.  lie  wai  ftctunaie  in  aecunng  i^w 
•tuily  in  Watliuijciin  thr  mtu'e  oiUct-tKtn  *4  Hruchnlae  tK-kinguig  to  Mr.  Schndler 
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Mr.  Quincy  S.  Lowry,  assistant  director,  Division  of  Plant  Pest  Control,  De- 
partment of  Agriculture,  Boston,  Mass.,  visited  New  York  City  and  New  Haveo, 
Conn.,  on  his  vacation  during  the  first  week  in  November. 

The  annual  convention  of  the  Chicago  Northwestern  Beekeepers  Association  has 
been  scheduled  for  December  5  and  6,  at  room  1811,  Hotel  La  Salle,  Chicago.  Mr. 
John  C.  Bull,  Valparaiso,  Ind.,  is  the  Secretary. 

Mr.  W.  O.  Hollister,  of  the  Davey  Institute  of  Tree  Surgery,  Kent,  Ohio,  is  Presi- 
dent of  the  local  Chamber  of  Commerce  and  has  recently  been  elected  mayor  of  the 
City  of  Kent.    He  takes  his  office  January  1,  1922. 

Mr.  R.  C.  Treheme  of  the  Vernon,  B.  C,  Laboratory,  has  recently  been  appointed 
Chief  of  the  Division  of  Field  Crops  and  Garden  Insects,  Entomological  Branch, 
Canadian  Department  of  Agriculture,  and  took  up  his  new  duties  in  Ottawa, 
October  6. 

The  Alabama  Beekeepers  Association  held  its  annual  meeting  at  Montgomery  on 
September  22.  Steps  were  taken  to  secure  a  foul  brood  law  at  the  forthcoming 
session  of  the  legislature.  It  is  stated  that  more  bees  and  queens  are  reared  within 
150  miles  of  Montgomery  than  in  any  other  equal  section  of  the  United  States. 

The  following  temporary  officers  resigned  during  October  from  the  Entomological 
Branch,  Canadian  Department  of  Agriculture:  G.  M.  McParlane,  junior  entomolo- 
gist. Saskatoon  laboratory;  Geo.  Makinson,  inspector.  Nova  Scotia;  H.  H.  Thomas 
junior  entomologist,  British  Columbia;  A.  H.  McAndrews,  spruce  bud  worm  investi- 
gator, New  Brunswick. 

The  following  employees  of  the  Bureau  of  Entomology  have  resigned  to  return 
to  their  studies  in  college:  R.  H.  Turner  and  W.  P.  Whitlock,  field  assistants, 
Mexican  bean  beetle  control;  Bernard  Smit,  bean  weevil  investigations,  Alhambra, 
Calif.,  to  resume  graduate  work  at  Cornell  University. 

The  following  recent  transfers  in  the  Bureau  of  Entomology,  U.  S.  Department 
of  Agriculture  have  been  annotmced:  L.  W.  Brannon,  D.  M.  Dowdell,  Jr.,  H.  B. 
Lancaster,  F.  R.  White,  temporary  field  assistants,  Mexican  bean  beetle  work,  to 
plant  quarantine  inspectors,  truck-crop  insect  investigations;  M.  H.  Atwood,  F.  I. 
Jeffrey,  E.  G.  Small,  temporary  field  assistants,  Mexican  bean  beetle  work,  to  plant 
quarantine  inspectors,  Federal  Horticulttiral  Board;  F.  P.  Bickley,  Mexican  bean 
beetle  work  to  scientific  assistant;  E.  R.  Van  Leeuwen,  codling  moth  work  at  Cornelia, 
Ga.,  to  camphor  scale  control.  New  Orleans,  La.;  A.  J.  Ackerman,  Sacramento, 
Calif.,  to  Bentonville,  Ark.,  in  charge  of  laboratory  for  apple  insect  investigations. 

A  conference  was  held  on  November  i8,  at  io:oo  A.  M.,  in  the  State  House,  Boston, 
Mass.,  to  consider  the  gipsy  moth  situation,  particularly  the  recent  spread,  the 
Federal  and  State  appropriations  and  the  outlining  of  a  definite  policy  of  carrying 
on  the  work  for  the  coming  season.  This  conference  was  called  by  Mr.  William 
A.  L.  Bazeley,  Commissioner  of  Conservation  and  State  Forester  of  Massachusetts, 
and  the  conference  was  held  in  his  office.  The  following  were  present:  Prof. 
W.  C.  O'Kane,  W.  A.  Osgood,  New  Hampshire;  Harold  L.  Bailey,  Vermont;  W.  A.  L. 
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Bazcle>-,  C.  ().  Baiky,  O.  A.  Smith,  Massachusetts;  I)r.  W.  E.  Britton,  Connecticut. 
Dr.  E.  P.  Felt.  Dr.  Geo.  G.  Atwood,  New  York;  Messrs.  A.  P.  BurfeM,  H.  L.  Mc- 
Int)TC  and  I).  M.  Rogers,  Pederal  Bureau  of  Entomolojf> . 

On  the  night  of  November  2,  1021,  a  fire  destroyed  the  building  in  which  the  Es- 
periment  Station  laboratories  of  the  Louisiana  State  University  were  houaed.  la 
common  with  other  departments,  the  Department  of  Entomolog>'  lost  all  equipmnit, 
notes,  specimens,  pubUcations,  photographic  plates,  and  onrrcipoodeDce.  The 
I >i vision  of  Truck  Crop  Insects  of  the  U.  S.  Bureau  ol  Entomology,  which  matntainad 
a  field  station  at  Baton  Rouge  in  co-operation  with  the  Louisiana  State  Unsvcntty, 
alv)  lost  equipment,  notes  and  specimens  contained  in  the  Iniilding. 

Messrs.  Strickland  and  Seamans  of  the  I.,cthbridge,  Alta.  Lalmratory,  Enio<xiofc>> 
gical  Branch,  C^anadian  Department  of  Agriculture,  visited  Havre  and  C>eat  Palla, 
Montana,  the  latter  jwirt  of  September  to  investigate  the  trap  work  being  < 
connection  with  the  i>ale  western  cutworm.  Bait  traps  at  Havre  show  that 
females  than  males  are  caught.  Light  traps  are  being  used  over  a  large  area  naar 
Great  Palls,  the  farmers  have  put  240  traps  at  the  rate  of  one  to  a  quarter  ttctina, 
and  as  large  catches  have  been  made,  seem  satisfictl  that  the  light  traps  are  practkaL 
Experiments  on  grasshopjMTS  and  cutworms  are  still  being  continued. 

The  following  tem{Kjrar>'  officers  re&igncd  during  Sef)teml>cr  fmcn  the  CaaadftMi 
Entomological  Branch:  P.  H.  Ramlolph.  Junior  Entomolfigist,  Moaquito  Iov«»- 
tigations;  J.  I).  Sutherland.  Insect  Pests  Investigator,  Hemmingford  Labormlarjr 
R  S.  Hawkins.  ExY>crimental  Parms  Assistant,  Natural  Control  InvestigfttiQoa. 
R.  \.  Hi;fcv»nttir.  Jiini«*r  Knt«»rn'»l'»j:i'^t.  DiviMon  of  Fu-M  ('n)p  and  (»ardm  Insrcta. 
I*.  E.  I><>nat,  Invct  I'l-sts  !Ilv^-^tl^at*»r.  Iniiccticidf  Inve%ti|;ation%.  H.  A.  Rohrrtjon, 
Juni«»r  K^toInnl.»J»l^l,  Tr«fNJ»ank  !.aU»rat«>ry;  W.  Carter,  Junnc  Kntam']4>ifisl, 
I^thKnl^^i-  I^il»'»rat.»r\  .  H  11.  M<»wal,  !!\|Mfin)rf)tal  Parrn*  Assistant.  I  h^niarm 
of  F'irrst  liiMits.  K.  H.  I'aifit«-T,  Iiiv-ct  Prsls  Invrati^jatiir,  C<cn  B«*Tr  Invtsa- 
ti4jatiMt\s.  .\  I!  l\4i!'.<T«»ii,  l!iit'»tnoli»^ihi,  Saskatiwtn  IuiUirat<»r>-.  G.  P.  (»artic^, 
Juni'if  ICntiiniolo^'iNt,  Viiicland  I^U/rat'»T\. 

I*r«»f.  H.  r  WuklMTr.  *>{  i)u  I'luvc-rMtN  ••(  !"\\a,  sjtecuil  field  ag**^t  m  Mruican 
Uan  Ut!l«-  ifj\  r  ,ii^;.ii|.»tv.,  Hiin  .iii  « »f  I '  ti  l"fn«  »!.»)•  \  ,  rtturfuil  .*^<^)trm!>er  it  fn*n  a 
jirrhnunar>  mt\v\  «•(  tht  Mrxu.ni  U-.»i)  fn-ttlr  iti  iis  native- home,  Snithem  Mrtici> 
I*r"f  \\jrkV..in  «TitiT«'!  Mr\n«»  .\«:^nivl  t*.  An'\  i>r««it-«-^!rd  in  Mrxiot  (*ity,  whjch  »mt 
rr.adr  iJ.t  l.i .»  !<j:.irlrr  .  f  .r  lh«  iri\  rNti^»ati<'ii-.  unKTlakrn  Manv  <»^»*rr%atii'*u 
HcT»-  n;.4!r  »•!>  t'.«  ^rt'  ^^i?i^'  "f  iMais,  m  t!)r  l"wl.ii»il'.  .itid  III  the  nviuntam*  rttrr^ltfj^ 
a.*,  (.if  .1.  an  a!t;t:!«  •  f  |o,«m*»  f .  1 1  A  imtnUr  •»(  v.inrtu*^  *4  Uan%  mrrr  wncxxrt%i 
f«f  f  \jK-r:r:u-ijl.i]  p'.iri" 'rf-..  .tii«l  •  •I'-.tf  valj«»n'.  >Mth  ^j;><^  lal  rrfrrmcr  l**  wK\:nn£ 
tuif.iral  •niTKi*  .»n.!  jMra-jlf.  wtTr  txijuu  It)  ihr  \jcitiity  of  C 'urrtvavat**  the  Wmn 
itct'X\r  •'^K\^T1^^\  .iNvjti- Uiitls  « '11  wiM  lt*)'iinirs  and  Ha*  a  in«*st  iiTt|Mrtant  Ixmn  («rst. 
.Nr.ir  <  ►ti.'.i*'.*  ?^  '  frw  Ikm!j%  f  .cud  III  •  ullivaliMn  wttr  hadlv  danta^crvl  TJie  t»rrtlr 
na.  t»=  I  f".'  !  sr;  V  .*■  \u\u\\\  •(  <  i'!.i>!.»l.ii.ir.i  v.\  Jalr^'>,  allh«nj^jh  it&  n#«n*KCt:rrmcr 
IS  I.  .t  r\j.l.ii!.i.!  A  -m^'lr  n;«viiii«tj  ••(  a  dj;<t«-T«'ii'.  paraMlr  of  the  larvae  hithcrtu 
iinkn-.v*!.  wa  ««i!ivlrw  S.fr.i  jir- •tjip.inK'  >^»^  ■'■•i«»t»<»ii  was  «»hlainol  which  orfnjjict*- 
l>   j':'.t::.«     .»  I!    'f.    «\irr;M\c  i!i\ t  sti>;at »•  ti  duriTii;  thr  ei^iiung  lunmier. 
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IHIRTY-FOnRTH    ANNUAL    MEETING    OF   THE   AMERICAN 
ASSOCIATION   OF   ECONOMIC   ENTOMOLOGISTS 

Toronto,  Canada,  December  zg  to  ji,  ig2J 

The  thirty-fourth  annual  meeting  of  the  American  Association  of 
Economic  Entomologists  will  be  held  in  Room  32,  Engineering  Build- 
ing, University  of  Toronto.  Toronto,  Canada,  December  29  to  31, 
inclusive. 

Sessions  will  open  at  10:00  a.m,,  Thursday,  December  29.  Business 
of  the  association  will  be  transacted  and  the  annual  reports  of  the  officers 
and  standing  committees  will  be  presented.  This  will  be  followed  by 
the  annual  address  of  the  President.  General  sessions  of  the  association 
for  reading  of  papers  will  be  held  on  Thiu^ay  afternoon,  December  29, 
and  on  Saturday  afternoon,  December  31.  Final  business  will  be 
transacted  at  the  close  of  this  session. 

Members  who  present  papers  are  requested  to  furnish  Dr.  E.  E. 
Slosson,  Editor  of  Science  Service,  1701  Massachusetts  Ave.,  Wash- 
ington, D.  C,  with  a  brief  statement  for  publicity  purposes. 

Sectional  Meetings 

The  meeting  of  the  Section  on  Apiculture  will  be  held  at  8:00  pjn., 
Thursday,  December  29.  The  Section  on  Horticultural  Inspection 
will  meet  at  10:00  a.m.,  Friday.  December  30. 

Joint  Meetings 

A  joint  meeting  of  this  association  and  the  Entomological  Society  of 
Ontario  will  be  held  on  Friday,  December  30,  at  1 :30  p.m.,  and  a  joint 
session  with  the  American  Phytopathological  Society,  on  Saturday, 
December  31.  at  10:00  a.m. 

Other  Meetings 

The  annual  meeting  of  the  American  Association  for  the  Advancement 
of  Science  and  many  of  its  affiliated  societies  will  be  held  throughout  the 
week.  The  Entomological  Society  of  America  will  meet  on  Tuesday 
and  Wednesday,  December  27  and  28. 

The  annual  meeting  of  the  Am.erican  Society  of  Zoologists  will  be  held 
December  27  to  30.    The  program  will  consist  of  papers  on  Genetics,  on 


Wednesday;  Parasitology,  Thursday;  and  on  Friday  mominfr  a  s>inpo- 
tium  on  "Orthogenesis"  will  be  held.  The  Biological  Smoker  will  he 
held  Wednesday  evening.  December  28.  and  the  Annual  Zoologists' 
Dinner,  Friday  evening,  December  30. 

Hotel  Headquarters 

Headquarters  for  this  Association  will  l>e  at  the  Prince  (irorge 

Hotel,  where  the  following  rates  have  l)een  secured 

One  person  to  a  room,  without  l)ath S2.50  and  up 

Two  persons  to  a  room,  without  bath $5.00  and  up 

One  fXTSon  to  a  room.  Tilth  l)ath $3.50  and  up 

Two  iK*rs(ms  to  a  room,  with  bath S6.00  and  up 

Memljcrs  must  engage  rooms  promptly,  as  hotel  accommodations  are 

limited. 

RaflrMd  Rates 

Most  of  tile  railroads  are  offering  re*<luce<l  rates  on  the  l»asis  ui  a 
fare  an<l  one-half  for  thr  nnmd  trij)  on  tlio  ciTtificsilo  plan  Mt-ml^r* 
rIuiiM  takf  up  tlu-  n^atttr  of  riiliux-<l  nilrs  \\\\]\  ihv'iT  ]<<*a]  r.ulnui!  a^tr.t 
at  ail  early  <lalr.  ami  if  full  inf»»niuiti<»ii  ranudt  Ik*  stxnintl.  iJ.fv  >}-.fuItl 
amur.unicatc-  uitli  I  )r  Hurt<»n  \\.  Li\  iiu:sinii.  iVnnaiunt  S<i  n  i.irv  ..f 
thf  Ann "ritaii  As^«K*iati<'ii  l<»r  tin-  .\<lvaii(*fiiuiit  nf  Snimv.  STiulh^-tiUkn 
Institutinii.  \Vas!.iii;-tMn.  I)  (\.  whn  is  making:  arraiuriiufnts  ^^\X:\  tVr 
railn  Wills  fi»r  nihn  r<l  ratis  fnr  tht-  ituttiiu: 

Dinner 

'ri.«  Pnsiihii!  o!  O.A-  a^^-'K'iati*'!!  lias  plaiiiKil  f«»r  an  » Tit* •::'.•  •l«v^'^** 
<hnin  r  t««  \'i-  hcl«l  I'r:tla\  «  v<  iiii^-.  iKttir.Ur  ;i<»  Otlit-r  lUtaiN  \\\V.  *< 
aniK'iiiu  i<!  at  t!.*-  tui.r  «•!  thi-  ir.«ttiii^: 

Membership 
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Program 

Thursday,  December  2g,  1921,  jo  a.m. 

Report  of  the  Secretary. 

Report  of  the  Executive  Committee,  by  President  George  A.  Dean. 

Report  of  the  Representative  to  the  National  Research  Council,  by 

P.  J.  Parrott,  Geneva,  N.  Y. 
Report  of  the  Committee  on  Policy,  by  Wihnon  Newell,  Gainesville,  Fla. 
Report  of  the  Trustees  of  the  Crop  Protection  Institute,  by  W.  C. 

O'Kane,  Durham,  N.  H. 
Report  of  the  Committee  on  Nomenclature,  by  Edith  M.  Patch,  Orono, 

Me. 
Report  of  the  Committee  on  Index  of  Economic  Entomology,  by  E.  P. 

Felt,  Albany,  N.  Y. 
Report  of  the  Committee  on  U.  S.  National  Museum,  by  J.  J.  Davis, 

Lafayette.  Ind. 
Appointment  of  Committees. 
Miscellaneous  business. 
New  business. 
Annual  Address  of  the  President,  George  A.  Dean,  Manhattan,  Kansas, 

"How  We  May  Increase  the  Effectiveness  of  Economic  Entomology." 

Reading  of  Papers 

"The  Organization  Meeting  of  the  Association  of  Economic  Entomolo- 
gists at  Toronto,  August.  1889."  by  L.  O.  Howard,  Washington.  D.  C. 
(10  minutes). 

"Economic  Entomology  in  Quebec  During  the  last  Decade,"  by  Reverend 
Father  Leopold,  Agricultural  Institute  of  Oka,  La  Trappe,  P.  Q. 
(15  minutes). 

Adjournment. 

Prognun 

Thursday,  December  29,  J921,  1:30  p.  m. 

Discussion  of  the  Presidential  Address. 
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Reading  op  Papers 

'Codperation  of  High  Schools  and  Afi:ricultural  Colleges  in  Eccmnmic 
Entomology/*  by  E.  G.  Kelly,  Manhattan,  Kansas.     (5  minutes). 

Organization  of  High  School  Agricultural  cUsms  in  Economic  EnUxnology  with  adout 
400  members.  The  main  purpose  is  to  teach  dad  entomology  through  his  !io>-. 

•'The  Ja[>ane8e  Beetle:  A  Progress  Report."  by  C.  H.  Hadky.  Ri\-erton. 
N.  J.  (15  minutes).     Lantern. 
A  re|)ort  of  progress  of  the  various  phases  of  the  work  under  way. 

"  Fo<xl  I  labits  of  the  I^rv-ae  of  the  Japanese  Beetle/*  by  Loren  B.  Smith. 
Riverton.  N.  J.  (10  minutes). 

This  pa|HT  d«-aU  briefly  with  ct*rtnin  phases  of  the  food  and  feeding  habits  ci  the  larvar 
which  have  an  important  Ix-aring  on  the  economic  im|)ortance  of  the  insect. 

"The  Rexicticm  of  the  JafKinese  Bwtle  to  Arsenical  Spra\'S,'*  by  William 
Moore.  Riverton,  N.  J.  (10  minutes). 

An  rxpliitiation  of  why  ihr  Ja|ianeM*  l»rrtle  and  prt>l>ably  other  beetles  lea\*e  foha^ 

sf.r;»v««l  uitli  ci»!iij..iiin<ls  of  arsiinr 

•'ICxiM-nitunts  \Mlh  Cont.irl  Ius4ftici<lrs  f<ir  t!u*  (^>nt^ol  of  tl.i-  l.i|Kin«  n«- 
Iir«tlt."l)\  M    k  Ltaihaml  I*    I    Mniil.  \.  I<ivrrt..ii.  N  J  •  |t»!r.ir.titi - 

*'('h«".i;K  r  ArMiiital- aixl  Tl'tir  Im  ^."by(  I    IC    SanMrrs  an«l  .\     Kt!N:iI!. 
AiiTiajNilis  Kiiyal.  .\    S    ■  !.'»  numitrN^ 

•"II..   S|.ra\    Srrvhr  III  (  >r!.ar.^  Countv.   N     V  .'*  !•>    (*    R    (>..>S'.    .i-.-l 
('.    i:    Sint!:.  Itl:ata.  \    \*        i  H)  iiiimil*  -  i 

">«':it    rtiitl.*!    I!\p«in!ui    wirl:  ('«»nia<t    Hu'-ts,  "    l»\    T     I     Ht.*-!!*'* 
\«  u   HTimsuuh.  \     I  l.'»  ii'ir'.titrN 

'■(  ..I.*:.  1  ..I  >ti«  ki:;;:  IiiMi  ts  )..   I  hi-^ttiiv:  *' !•>  V    \    Parn 't  t .  ( »<  lu  v.i    N  V 

Tl  ■■     i   .:■'!     MT'.tJi.ir:. «      •!.♦    :•    •:!»     ■•!  .i  !.u?n'-r  «»f  «  x:m  rirrj*  r-.!  •  «ith    '.n  !■•  t'-.'***^'  *» 
it.iiiv   r\.i   •fl(«ti\ir)i    ^  .11.!  i«»-t  iti  tlti-.titii;  a-.  i'tm\]uxrv\\  «ith  fp  avinit 


"An  Account  of  the  Successful  Use  of  the  Aeroplane  in  Dusting  Tall 
Trees  Infested  with  Leaf  Eating  Caterpillars,  *  *  by  J .  S .  Houser,  Wooster, 
Ohio,  and  C.  R.  Neillie,  Cleveland,  Ohio.     (15  minutes).     Lantern. 

"The  Boom  Nozzle  System  and  the  Traction  Duster  as  Factors  in  Grape 
Leafhopper  Control,"  by  D.  M.  DeLong,  Colimibus,  Ohio.  (10 
minutes).     Lantern. 

Comparative  results  with  trailer  and  boom  nozzles  and  a  preliminary  report  of  results 
with  the  traction  duster. 

'*The  Effect  of  Nicotine  Sulfate  in  Dust  Carriers  upon  Chewing  and 
Sucking  Insects,"  by  John  E.  Dudley,  Jr.,  Madison,  Wis.  (15 
minutes).     Lantern.  ^ 

New  and  interesting'results  with  nicotine  dusts  appear  to  depend  largely  upon  method 
of  application  for  their  effectiveness. 

**Insecticidal  Value  of  Bordeaux  Mixture,"  by  F.  A.  Fenton  and  Albert 
Hartzell,  Ames,  Iowa.     (10  minutes). 

Results  of  field  and  laboratory  tests  on  toxicity  of  commercial  and  home-made 
Bordeaux  mixtures  on  Empoasca  malt, 

"  Denis  asaPrbmising  Insecticide,"  by  R.  W.  Wells,  F.  C.  Bishopp,  and 

E.  W.  Laake,  Dallas,  Texas.     (8  minutes). 
Experiments  are  summarized  in  which  are  shown  the  effectiveness  of  Denis  against 

Siphonaptera,  Anoplura  and  Mallophaga. 

"The  Apple  Sucker  (Psyllia  malt  Schmidberger),"  by  W.  H.  Brittain, 

Truro,  Nova  Scotia,  Canada.     (15  minutes).    Lantern. 
A  brief  account  of  the  history,  biology  and  control  of  this  recently  introduced  pest. 

"Spray  Schedule  for  Red  Bugs  in  Pennsylvania, " by  S.  W.  Frost,  Areodts- 
ville.  Pa.     (10  minutes). 

Will  present  data  substantiating  a  change  of  schedule  for  Red  Bug  treatment  from  the 
Pink  and  Codling  moth  to  the  Codling  moth  and  Ten  Day  sprays.  Based  on  con- 
ditions found  in  Pennsylvania. 

"Relation  of  Temperature  to  the  Life  History  and  Seasonal  History  of 
the  Codling  Moth,"  by  P.  A.  Glenn,  Urbana,  111.  (15  minutes). 
Lantern. 

Temperature  constants  have  been  determined  approsrimately  for  the  different  stages. 
The  complete  life  cycle  and  the  time  of  the  appearance  of  the  first  larvae  of  ea<;li 
generation,  and  a  spray  program  based  upon  temperature  accumulations. 


"  Further  Obsen'ations  on  the  uscof  Paradichlorobcnzene  for  the  Control 
of  the  Peach  Tree  Borer.  Sanninoidea  rxt7f05aSay/*byAIvah  Peterion, 
Ne\iv'  Brunswick,  N.  J.  (15  minutes).     Lantern. 

Control  of  peach  tree  borm  in  young  peach  trees  and  in  phun  and  dicrry  trees. 

•'Experiments  in  Control  of  the  Strawlx*rr>'  I-»caf -Roller,"  by  F.  M. 
Wadley,  Wichita.  Kansas.     (5  minutes). 

"Results  of  Greenhouse  Fumigation  with  Hydrocyanic  Acid  Gas  on  a 
Commercial  Basis."  by  E.  R.  Sassccr  and  C.  A.  Weigel.  Washinf^ton. 
D.  C.  (10  minutes). 

"Greenhouse  Insect  Control  on  a  Commerical  Scale,"  by  Ernest  L. 
Chaml>ers.  Madison.  Wis.     (15  minutes). 

The  handling  of  large  grvmhouse  insect  control  problems,  methods  in  use,  diffictthMS 
met  with  and  some  of  their  solutions. 

"Further  ()l>ser\'ations  on  the  Strawberr\'  Root-wonn  on  Rotes."  by 
Charles  A.  Weigel  and  Charles  F.  Doucette.  Washington.  D.  C. 
(10  minutes). 

Adj<»unuiu-nt. 

SECTION  ON  APICULTURE 

H.    F     Wii.soN,    (luitrman  G     M.    Hknti.ky.   StvJfUfy 

Program 

Thursday,  lh\n9tl*€r  2Q,  tQ2t,  S.Oi)  p  m. 

Addnss  i«y  (^haintiaii  "Thr  Rtlation  c.f  ('liinatt-  tt»  Hit--Kt'r|nnic 
Maiii}'iilati«»ii."       II    I'V  \Vil»;*»n,  Ma<!is«»n.  Wis. 

kl   \IH\u   »'I     P\PI  Us   AM)    I)ls«  I  sMi»\N 

**l*s.«  i.!:.il'.  t"  Apiar>  Pr.ittio-  aiu!  Mana^'«iinTil."  \*\  M«»rlfy  IVttit^ 
(iti  r^:«  \-  \\v..  <  >iit,iri'»        !.'»  n;i:iut«s-. 

"T) '  < '.  r:tl.it:"'!i  H.  tumj  tJ.r  Pl.y^ual  ('liar.u  trr  *4  \)u  H"!iry  Her  and 
It-    H.  :..  •. -M.  r::.,-  .\^lht>.'•  !•>    ]     II     Mrrnll.    Manhattan.   Kansas 
1.'.  :m!.u*»  '• 


"Time  and  Labor  Factor  Involved  in  Gathering  Pollen  and  Nectar," 
by  Wallace  Park,  Ames,  Iowa.     (10  minutes). 

"Bees  and  Nectar  Flows",  by  H.  B.  Parks,  San  Antonio,  Texas. 
(15  minutes). 

"Studies  on  the  Temperature  of  the  Individual  Honey  Bee,"  by  G.  B. 
Pirsch,  St.  Paul,  Minn.     (10  minutes). 

"Cost  of  Poor  Queens,"  by  F.  B.  Paddock,  Ames,  Iowa.     (10  minutes). 

"Factors  Affecting  the  Success  of  American  Foul  Brood  Campaign," by 
S.  B.  Fracker,  Madison,  Wis.     (15  minutes). 

Transaction  of  business  and  selection  of  officers. 

Adjournment. 

SECTION  OF  HORTICULTURAL  INSPECTION 

A.  G.  RuGGLES,  Chairman  E.  R.  Sasscer,  Secretary 

Program 

Friday,  Decetnber  jo,  1921,  10:00  a.m. 

Address  by  the  Chairman,  A.  G.  Ruggles,  St.  Paul,  Minn. 

Reading  of  Papers  and  Discussions 

"Recent  Work  of  the  Federal  Horticultural  Board,"  by  C.  L.  Marlatt, 
Washington,  D.  C. 

"The  Nursery  Situation  in  France,  Belgium  and  Holland,"  by  L.  S. 
McLaine,  Ottawa,  Canada.     (15  minutes). 

Brief  summary  of  nursery  situation  in  the  above  countries  and  the  methods  of  inspec- 
tion employed. 

"An  Analysis  of  Pest  Control  Legislation  in  the  United  States,"  by  S.  B. 
Fracker,  Madison,  Wis.     (15  minutes). 

The  plan  of  organization  employed  in  different  states  for  combating  insect  pests  and 
plant  diseases. 


••Present  Status  of  the  Gipsy  Moth  in  Kew  Jerse\-."  by  T.  J.  Headier. 
Nev'  Bruns^^'iek.  N.  J.  (15  minutes). 

**The  Sweet  Potato  Inspection  Service  in  Mississippi/*  by  R.  W,  Hamed 
and  H.  H.  Kimlxall.  Agricultural  College,  Miss.  (10  minutes).  Lantern. 

Discussion  of  thr  sm*cvt  i>oUto  inspection  scr>'ice  that  has  rromtly  been  started  ia 
MissLssippi. 

Discussion  of  {)a[)er  presented  at  the  (^hicaKO  meeting  by  H.  P.  Dieta, 
••Some  Problems  in  (ireenhouse  Insjx^ction  in  Indiana.'* 

"Imiiortant  Foreign  Plant  Diseases  Collecti^d  on  Imfxnted  Nurxry  Stodc 
in  Hr21/*  l)y  R.  Kent  Baettie.  Wasliington.  D.  C. 

•'Imixirtant  Foreign  Insect  Pests  Collectwl  on  Imported  Nunery  Stodc 
in  1921/*  by  E.  R.  Sasscer,  Washington.  D.  C. 

Transaction  of  Inisiness  and  selection  of  officers. 

Adjournment. 

JOINT   MEETING    OF   ENTOMOLOGICilL   SOCIETY  OF 

ONTARIO  AND  AMERICAN  ASSOCIATION  OF 

ECONOMIC  ENTOMOLOGISTS 

Pro-am 

hruiay,  /Vi«"»M/»<*f    U>,   t(J2t,   I  Jo  pm. 

••(>m*  Yrar  nf  iJir  Onp  Pnitittion  IiisiitnU-."  by  \V   C   O'Kane.  Dur- 
h;an.  .\   H       i  l()miimt<s' 

"PniviH^l  MoLisMs  for  tin-  I  )tstnu'ti'»ii  «»f  N<ictuid  moths."  by  K    li 
Struklainl.  ()lla\N.i.  ('a!Ki«!a       i  10  iriimtc-s»       Umlrni 

Pri '.^f.*!'./  a  Mim-li    for'v  o!  a'.it<pr::.i»u      ti/.i'!!:.:.  with  a  l-osvinol  ImiI.  (•*  CUt»nrtSI 

"TJ.t    Wislrrn  win  a!   ^ttI^  Sautlv   \\\  (*aiia«Ia  ".  !•>■  Nt»niuin  <'ri«!dk. 


"Progress  in  Hessian  Fly  Control,"  by  H.  A,  Gossard,  Wooster,  Ohio, 
and  T.  H.  Parks,  Columbus,  Ohio.     (10  minutes).     Lantern. 

Results  of  Wheat  Insect  Pest  survey  for  Ohio,  summer  of  1921,  records  of  fly  emer- 
gence Stations,  fall  of  1921,  and  relation  of  present  condition  to  former  efforts. 

"European  Com  Borer:  Life  History  in  Ontario,*'  by  H.  G.  Crawford, 
Ottawa,  Canada.     (10  minutes). 

"European  Com  Borer:   Present   Distribution  in  Ontario,"  by  L.  S. 
McLaine,  Ottawa,  Canada.     (10  minutes). 

"Etiropean  Com  Borer:  Control  Under  Ontario  Conditions,"  by  J.  G. 
Spencer,  Guelph,  Ontario,  Canada.     (10 minutes). 

"The  Com  Borer  Problem  in  New  York  State,"  by  E.  P.  Felt,  Albany, 

N.  Y.     (10  minutes). 
This  is  an  economic  discussion  with  special  reference  to  control  measures. 

"Chemotropism  of  Chinch  Bug,"  by  H.  Yuasa,  Urbana,  111.  (To  be 
read  by  title). 

Studies  in  the  phjrsiology  and  behavior  of  the  bugs  in  relation  to  chemical  repellents, 
especially  benzene  derivatives. 

"Observations  on  Insects  Attacking  Sorghums,"  by  Wm.  P.  Hayes, 

Manhattan,  Kansas.     (15  minutes). 

Notes  on  several  species  injurious  to  the  Kansas  sorghum  crops. 

"The  Onion  Maggot  in  British  Columbia  imder  Irrigated  Conditions,"  by 
R.  C.  Trcheme,  Ottawa,  Canada.     (15  minutes). 

"The  Cabbage  Root  Maggot,"  by  L.  Caesar,  Guelph,  Canada.     (10 
minutes). 

"A  Forest  Insect  Survey  from  the  Air,"  by  J.  M.  Swaine,  Ottawa,  Canada 
(15  minutes). 

"Forest  Sample  Plot  Studies  in  a  Spmce  Budworm  Outbreak,"  by  F.  C. 
Craighead,  Ottawa,  Canada.     (15  m^inutes). 

'*The  Life  History,  Habits  and  Injimes  of  the  Maple  Case-bearer,"  by 
Glenn  W.  Herrick,  Ithaca,  N.  Y.  (10  minutes). 
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••  Longevity  of  the  Lan^al  Stage  of  the  Cadelle,"  by  James  W.  McCoUoch. 
Manhattan,  Kansas.    (10  minutes). 

"Artficial  Production  of  Tiplium  on  Potato."  by  F.  A.  Fenton  and  I.  L. 
Rcssler,  Ames,  lo^'a.    (5  minutes). 

IT 

Deals  with  inoculation  tests  made  with  Icmfhopper  emulsions. 

"Curly  Leaf  Transmission  ExjxTiments  with  Beet  Leafhopper  (£iil#lli'jf 
t€9itUa  Baker)."  by  Henr>'  H.  P.  Severin.  Bcrkele>',  Calif. 
(Read  by  title). 

Adjournment. 

Procram 

Friday,  December  j?o,  !Q2i,  7:00  p.m. 

ENTOMOLOGISTS'  DIIflfER 

Details  will  l)e  annc>unce<l  at  the  earlier  sessions  of  the  meeting. 

JOINT  MEETING  OF  AMERICAN  PHYTOPATHOLOGICAL 
SOCIETY  AND  AMERICAN  ASSOCIATION  OF 
ECONOMIC  ENTOMOLOGISTS 

Program 

^■.llUfd^W.    honr.'rr     it,    lOJl,    In  lUt  it  ftt 

S\ni;»«isn:ni  <»ii  "IiimM^  ;r   I  ):vs«in:iwitMrN  of  IM.iiil  !>!»u-as«-s" 
'l\  V    ^11*  '« I  t    \\\\\   In    ;.ri    'r.*'-!   '«*.    tU'»  Plant    I*alhol«»v:ist*i  an-!   two 
I'iiiVT?  •■!",•!  t      ».ir)-.  ;..i:h:-  S<  ::.;•  li!r.ili«l  !•»  t«  ii  Tiiiiuitt-s 

A::*  r  !!.*  i-i;-*!  •  •  .1'. •  *■•«!■.  I'.i*!  tl.i  -.nl-Mrt  -a ill  !»«•  M|H-n  U%t  j^-cn^-riil 
c1:mt:     :*  i: 

I>r  i:  I)  Ma'.:.  \V.isv:r./!..i.  D  C  .tvA  Pf!  I.  (\us,ir  r.u.  Iph, 
<*ar..i»!.i  \m!!  n  I  Ti  ..  :.!  t- .  •  !:!.»:r.<.'j./i- rs  aii-i  \h  V  V  Raii-l.  \VaO> 
ii./'  T.  I)  <\  .r.\  \>T  M.irx  W  Ci.iniinr.  I.a!.iN«t!r.  Ii;i!  .  will  ptt\-- 
?-!/   •>:■    :  lar:!  ;  a*.':  -vvi* 
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Program 

Saturday,  December  j/,  1921,  1:30  p.m. 

Reading  of  Papers 

*  Important  Biological  facts  Bearing  on  Ox-warble  Control,*'  by  F.  C. 
Bishopp,  E.  W.  Laake,  and  R.  W.  Wells,  Dallas,  Texas.  (12  minutes). 
Moving  picttires. 

New  facts  are  presented  on  the  seasonal  occurrence,  developmental  periods  and  habits 
of  Hypoderma  lineatum  and  H.  hovis  and  their  relation  to  control  work  indicated. 

"The  Argentine  Ant  in  Mississippi,*'  by  R.  W.  Hamed  and  M.  R.  Smith, 
Agricultural  College,  Miss.     (10  minutes).    Lantern. 

Discussion  of  the  Argentine  Ant  control  campaign  in  Mississippi  with  a  brief  state- 
ment in  regard  to  the  history,  distribution,  and  importance  of  this  insect  in  Mis- 
sissippi. 

**A  Case  of  the  Fowl  Tick  {Argas  mimatus)  Infesting  Man,"  by  O.  G. 
Babcock,  Dallas,  Texas.     (To  be  read  by  title). 

"The  Mexican  Bean  Beetle  in  the  Southeastern  United  States,"  by 
Neale  F.  Howard,  Birmingham,  Ala.     (15  minutes).     Lantern. 

Present  status  of  this  new  pest  in  Southeastern  United  States  and  brief  report  of 
Bureau  of  Entomology  investigations  for  1921. 

"Biology  and  Control  of  Empoasca  malt  on  Beans  in  Florida,"  by  A.  H. 

Beyer.  Gainesville,  Fla.     (15  minutes).  Lantern. 
A  summary  of  the  writer's  past  years  studies  of  this  species. 

"Tobacco  Plants  Injured  by  the  Seed  Com  Maggot," by  W.  E.  Britton, 
New  Haven,  Conn.     (5  minutes). 

Some  20  acres  of  newly-set  tobacco  plants  under  cloth,  were  injured  so  that  the  land 
was  harrowed  and  reset.    Clover  was  plowed  under  the  preceding  year. 

' '  The  Trap  Bed  Method  for  the  Control  of  the  Tobacco  Flea  Beetle,  {Epitrix 
parvula  Fabr.),"  by  Z.  P.  Metcalf,  Raleigh,  N.  C.  (8  minutes). Lantern. 

"Notes  on  Insects  Injurious  to  Sugar  Beets  in  Utah  in  1921, "by  I.  M. 
Hawley,  Logan,  Utah.     (5  minutes). 

Outbreaks  of  Beet  webworm,  Beet  leaf  miner,  and  other  pests. 
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••Insect  Problems  in  Indiana  During  1921. "  by  J.  J.  Davis.  Lafa>-ette. 
Ind.     (15  minutes). 

Sununar>'  of  important  problcfiit  and  control  cxpcrimentA. 

••The  Strawberry  Weevil  Cutting  Apple.  Tomato,  and  Cotton  Buds  in 
Tennessee,"  by  S.  Marcovitch,  Knoxville,  Tcnn.  (5  minutes). 
Lantern. 

'•Studies  on  the  Taxonomy  and  Bioloj:>'  of  the  Tarsonemid  Mites.  To- 
gether with  a  note  on  the  Transformation  of  Tarsanfmus  uvodi  Rrnnie.** 
by  H.  E.  EwinK.  WashinKton.  D.  C.  (10  minutes). 

Kry  to  main  invm.  Records  for  Anurican  s|)€cirt.  Nature  of  atUick  and  tnfory 
A  comparison  between  life  histories  charted. 

••The  Sutus  of  EntomoloK>'  in  Porto  Rico."  by  George  N.  Wolcotl, 
San  Juan.  Porto  Rico.     (15  minutes). 

The  most  obvious  success  in  Porto  Rican  Economic  Entoroolofy  was  the  dtscowry 
of  the  f*aris  Grrrn  flour  mixture  for  the  control  of  the  changa,  Sc^pttftMUi  nttmms. 
All  other  insects  of  tobacco,  except  the  tplitworm,  PlUkahwimim  •^vrcaMla,  caa 
lie  controlled  with  arsenicaU.  Control  of  the  insects  of  tufar-cane  and  oollcv  li 
less  |KTf«"ct  !>eciiUKe  few  of  thiir  i»e?it»  can  !»e  killrtl  with  insecticides  and  the  nature 
.inil  i<>mi>;iralivrly  low  valur  c»f  thr  (Tf>i)  mak<s  thi'  um*  of  any  ei|»rnMvr  control 
m«asun-  imprai tuaMc. 

I'INAI.    Hi  SINKSS 

RtjM»rl  of  onninitttv  <»n  auditing 

Rc-pori  <»f  onnmitttf  on  nsohitions 

Ri1)ort  of  oiimnilltv  on  iiHinUrship 

Rqiort  <»f  othrr  oirnmiiUvs 

N<>miiiati<»ii  of  Joi  rnai.  oni(*iTs  l»y  aclvis<»rv     <^»    mmUtiv 

RrjM»rl  <»f  i^rjnnnttri-  on  nmnmations 

Khrtion  of  ortictTs 

MiMillanr«nis  Ihimiuss 

FiMiU:  thr  tinir  an«l  I'latv  of  nr\t  rrt-itin^: 

Final  aMjoiirnxntnt 

(tKokr.H  A  Dkan.  PffMdmt. 
Manhattan.     Kansas 
A    I*    Hi  Ki.Kss.  .Vifi/iif K 
MtlpiM-  IIiKhlands.  .Mass 


AMERICAN  ASSOCUTION  OF  ECONOMIC  ENTOMOLOGISTS 

(Organized  1889.  Incorporated  December  29,  1913) 
OFFICERS.  1921 

President 
George  A.  Dean,  Manhattan.  Kansas 

First  Vice-President 
Arthur  Gibson.  Ottawa.  Canada 

Second  Vice-President  (Pacific  Slope  Branch) 
E.  O.  EssiG.  Berkeley,  California 

Third  Vice-President  (Horticultural  Inspection) 
A.  G.  Ruggles.  St.  Paul,  Minnesota 

Foiulh  Vice-President  (Apiculture) 
H.  F.  Wilson.  Madison.  Wisconsin 

Secretary 
A.  P.  Burgess.  Melrose  Highlands.  Massachusetts.     Term  expires  1923 


Pacific  Slope  Branch 

Secretary 

A.  L.  Lovett,  Corvallis.  Oregon 

Section  of  Horticultural  Inspection 
Secretary 
E.  R.  Sasscer.  Washington,  District  of  Columbia 

Section  of  Apiculture 
Secretary 
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Standing  Committees 
Committee  on  Policy. 

WiLMON  Newell,  Chairman,  Gainesville.  Florida.     Term  expires  1925. 

George  A.  Dean,  Manhattan,  Kansas.     Ex-officio. 

A.  F.  Burgess,  Melrose  Highlands,  Massachusetts.     Ex-officio. 

E.  P.  Felt.  Albany.  New  York.     Ex-officio. 

P.  J.  Parrott,  Geneva,  New  York.     Ex-officio. 

W.  C.  O'Kane,  Durham,  New  Hampshire.     Term  expires  1924. 

E.  D.  Ball.  Ames.  Iowa.     Term  expires  1923. 

Herbert  Osborn,  Columbus,  Ohio.     Term  expires  1922. 

W.  D.  Pierce,  Denver,  Colorado.     Term  expires  1921. 
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Committee  on  N'crnienclaturr. 

Edith  M.  Patch,  Chairman.  Orono.  Maine.     Term  ex|Hres  1U2S. 
Z.  P.  Metcalf,  West  RaleiKh.  North  Camlina.     Term  exf)tn*%  l\f2l. 
Arthih  Oibs<}n.  (Huv^-a.  Canada.     Term  expires  1922. 

Committee  on  MemfnTxhip. 

E.  R.  Sasnc  KR,  Chairman.  Washington.  Dintnct  of  Columlwa.     Term  rxjHrr* 

1921. 
A.  O.  Rt  (MitKH.  St.  Paul.  MinneHota.     Term  expires  1922. 
J.  S.  HorsKR.  WiKKltT.  Ohio.     Term  expires  1923. 

Committee  on  the  U.  S.  National  Museum. 

J.  J.  Davis.  Chairman.  I.raPayette,  Indiana.     Term  expire>  Uttl. 

Herbert  Osborn.  Columbus.  Ohio.     Term  expires  1925. 

W.  J.  H(H.t.ANt>.  Httslnirfch.  IVnnsylvania.     Term  ex|>ires  1924. 

V.  L.  KELUHiii,  Washinjctrm,  District  of  Columbia.     Term  ex|>im»  1922. 

E.  P.  Pkit.  AlUny.  New  York.     Term  ex|>tres  1921. 

RqireM*ntative  to  National  Re5*earch  Courtdl. 
P.  J.  Parrott,  (leneva.  New  York. 

CounnU<»r»  f«>r  xhv  AnuTican  Asstniation  for  the  Advaneemenl  of  ScimcT. 
T.  J.  Hkadlkk.  New  BrunKwick,  New  Jer»e>'. 
A.  L.  Qr\iNTANc  K.  WanhinKtcm.  District  trf  Columbia. 

Trtl^t««     for  Cpiji  l*r«»!«ition  ln^titut«* 

W    ('   o'KvM.  Ihirh.im.  \«v\  ILiiiipshin"       Trf  tn  r\pirr .  VJJ.\ 

\*    I    l*\iiiiin  !.('•♦■?.  \ .»,  \r\%  N'«irk       Trrtii  I  *|uris  HCJ 

J    r,    S\si>iK*>.  H.irrj  *Mir>,'.  PtTiiis\  1\  .I'.i.i       T.  rni  «  \;'iri  -  P.OI 
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February,  '21]  UST  of  meetings  and  past  officers  xi 

Seventh  Annual  Meeting,  Springfield,  Mass.,  Aug.  27-28,  1895.  President,  John 
B.Smith;  First  Vice-President,  C.  H.  Femald;   Secretary,  C.  L.  Marlatt. 

Eighth  Annual  Meeting,  Buffalo,  N.  Y.,  Aug.  21-22,  1896.  President,  C.  H. 
Femald;  First  Vice-President,  F.  M.  Webster;  Second  Vice-President,  Herbert 
Osbom;   Secretary,  C.  L.  Marlatt. 

Ninth  Annual  Meeting,  Detroit,  Mich.,  Aug.  12-13;  1897.  President,  F.  M. 
Webster;  First  Vice-President,  Herbert  Osbom;  Second  Vice-President,  Lawrence 
Bruner;   Secretary,  C.  L.  Marlatt. 

Tenth  Annual  Meeting,  Boston,  Mass.,  Aug.  19-20,  1898.  President,  Herbert 
Osbom;  First  Vice-President,  Lawrence  Bruner;  Second  Vice-President,  C.  P. 
Gillette;   Secretary,  C.  L.  Marlatt. 

Eleventh  Annual  Meeting,  Columbus,  Ohio.  Aug.  18-19,  1899.  President,  C.  L. 
Mailatt;  First  Vice-President,  Lawrence  Bruner;  Second  Vice-President,  C.  P. 
Gillette;   Secretary,  A.  H.  Kirkland. 

Twelfth  Annual  Meeting,  New  York,  N.  Y.,  June  22-23,  1900.  President, 
Lawrence  Bmner;  First  Vice-President,  C.  P.  Gillette;  Second  Vice-President,  E.  H, 
Forbush;   Secretary,  A.  H.  Kirkland. 

Thirteenth  Annual  Meeting,  Denver,  Colo.,  Aug.  23-24,  1901.  President,  C.  P. 
Gillette;  First  Vice-President,  A.  D.  Hopkins;  Second  Vice-President,  E.  P.  Felt; 
Secretary,  A.  L.  Quaintance. 

Fourteenth  Annual  Meeting,  Pittsburgh,  Pa.,  June  27-28, 1902.  President,  A.  D. 
Hopkins;  First  Vice-President,  E.  P.  Felt;  Second  Vice-President,  T.  D.  A.  Cock- 
crell;   Secretary,  A.  L.  Quaintance. 

Fifteenth  Annual  Meeting,  Washington,  D.  C,  Dec.  25-27, 1902.  President,  E.  P. 
Felt;  First  Vice-President,  W.  H.  Ashmead;  Second  Vice-President,  Lawrence 
Bruner;  Secretary,  A.  L.  Quaintance. 

Sixteenth  Annual  Meeting,  St.  Louis,  Mo.,  Dec.  29-31,  1903.  President,  M.  V. 
Slingerland;  First  Vice-President,  C.  M.  Weed;  Second  Vice-President,  Henry 
Skinner;   Secretary,  A.  F.  Btirgess. 

Seventeenth  Annual  Meeting,  Philadelphia,  Pa.,  Dec.  29-30,  1904.  President, 
A.  L.  Quaintance;  First  Vice-President,  A.  F.  Burgess;  Second  Vice-President,  Mary 
E.  Murtfeldt;   Secretary,  H.  E.  Summers. 

Eighteenth  Annual  Meeting,  New  Orleans,  La.,  Jan.  1-4,  1906.  President,  H. 
Garman;  First  Vice-President,  E.  D.  Sanderson;  Second  Vice-President,  F.  L. 
Washburn;   Secretary,  H.  E.  Summers. 

Nineteenth  Annual  Meeting,  New  York.  N.  Y.,  Dec.  28-29,  1906.  President, 
A.  H.  Kirkland;  First  Vice-President,  W.  E.  Britton;  Second  Vice-President.  H.  A. 
Morgan;   Secretary,  A.  F.  Biu-gess. 

Twentieth  Annual  Meeting,  Chicago,  III.,  Dec.  27-28,  1907.  President,  H.  A. 
Morgan;  First  Vice-President,  H.  E.  Summers;  Second  Vice-President,  W.  D. 
Hunter;   Secretary,  A.  F.  Burgess. 

Twenty-first  Annual  Meeting,  Baltimore,  Md.,  Dec.  28-29.  1908.  President, 
S.  A.  Forbes;  First  Vice-President,  W.  E.  Britton;  Second  Vice-President,  E.  D. 
Ball;   Secretary,  A.  F.  Burgess. 

Twenty-second  Annual  Meeting,  Boston.  Mass.,  Dec.  28-29,  1909.  President, 
W.  E.  Britton;  First  Vice-President,  E.  D.  Ball;  Second  V^ice- President,  H.  E. 
Summers;   Secretary,  A.  F.  Burgess. 

Twenty- third  Annual  Meeting,  Minneapolis,  Minn.,  Dec.  28-29, 1910.  President, 
E.  D.  Sanderson;  First  Vice-President,  H.  T.  Femald;  Second  Vice-President,  P.  J. 
Parrott;   Secretar>',  A.  F.  Burgess. 
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T^tnty-fourth  Anrua]  Mcctirg.  \l'a»htngtOfi,  D.  C,  Dec.  27-29. 1911.  Fmidm*. 
F.  L.  Washburn:  Fi^^t  Vicf-Frcsidcnt.  E.  D.  Ball;  Second  Vice-IVtiidrnt.  R.  H 
IVttit;   SccTiiar>',  A.  F.  Burgess. 

Tiki-nty-fifth  Annual  Meeting,  ae\'tland,  Ohio.  Jan.  1-3,  1913.  Pmtdent.  WD 
Hunter:  First  Vice.I»resident,  T.  J.  Headlee:  Second  Vice-President.  R.  A.  Coolr>  . 
Stcretar>-,  A.  F.  Burgess.  • 

Twenty-sixth  Annual  Meeting.  Atlanta,  Ga..  Dec.  31,  1913-Jan.  2,  1914.  IYr«t- 
dent.  V.  J.  Parrott;  First  Vice-I*resident,  E.  L.  Worsham;  Second  Vice-I»re*ident. 
Wilmon  Newell:   Srcrctar>'.  A.  P.  Burgess. 

Twt-nty-iieN-enth  Annual  Meeting.  Philadelphia.  Pa.,  IXc.  2^31. 1914.  lYeudrat 
H.  T.  Femald;  First  Vice-I*resident.  Glenn  W.  Herrick;  Second  Vice-I*re«jdrr.?. 
W.  E.  Britton:   Third  Vice-President.  Wilmon  Newell:   Secretary,  A.  P.  Burgrwi. 

SiKcittl  Meeting.  Bi-rkeley.  Cal..  Aug.  9-10,  1915.  (Officers  same  as  for  Twmt\ 
eighth  Annual  Meeting.) 

Twrnty-eighth  Annual  Meeting.  Columbus,  Ohio.  Dec.  27-CJO.  1915.  Prrsadcnt. 
Glc-nn  W.  Herrick:  First  Vice-President,  R.  A.  Cooley;  Second  Vicr-I*rr«idrr.t 
W.  E.  RumMy:  Thin!  Vice-IYesident.  E.  F.  Philli|*s:  JncreUry,  A.  F.  Burgrss. 

Twenty-nmth  Annual  Meeting.  New  York.  N.  V.,  I>c.  2H-30,  1916.  PrrMdm:. 
C.  Gcjfdon  Hewitt;  First  Vice-President,  G.  A.  Dean:  Second  Vice-Prt«dent.  E.  D 
Ball;  Thin!  Vieel^ri-sident.  W.  J.  Schoene;  Fourth  Vice-I^resident,  T.  J.  Hcttdlrr. 
Secrelar\'.  A.  F.  Burgess. 

Tlnrtuth  Annual  Meeting.  I^ttsburgh.  Pa..  Dei\  31.  1917-Jan.  2,  191A.  Prvm- 
dent.  R.A.OioUy;  First  Vu^ President.  W.  E.  Hinds;  Second  Vice- President.  A  W 
Momll.  Thinl  Vit-elYesident.  G.  M.  Bentle>';  Fourth  Vice- lYesident,  B.  N.  Gate«. 
SetTetAr>*.  A.  F.  Burgess. 

T>iirty-first   Anminl   Merting.   Baltimore.   Md.,    Dec.  25-27.    191H.     IVrwdmt. 
K    I)    Hall.     Firt   \'nt   l»Ti».i«!rnt,  W.  C.  O'Kanr.    Sroml  Vur- |*rrMdmt.  ('.     V 
\\ili!«'ii.     Thir<l   \*ii«   pTrM<!«!it.    K    ('    (*ott(ifi:     Fourth   Vur  l^rtMilint.   FrAr.*  : 
SJ.«  Tir.an.  Jr  .    S  •  n  !.»r\  .  .\    F    Htir^jtss. 

TltrtN  4...r.,|  At.t.iMl  Miilir.K.  S!  Lotus.  M..  .  I  )< .  .U.  11»n»  J.ir)  J.  IWi  |>,  .. 
.!.u!.  W  (•  (»K.it..  ^^r^l  Vi.  f  Pt.  :.i.t;T.  .\  C  KuKK^  S  tor  •!  V»r  |^.  .  fr- •, 
H  J  o,:.,'.:.  T)jr.!\H«  I'ttM-ltrt.  K  i  (..f.-t..  I*f.tir!».  Vut  Prtsulrt-.r.  U  K 
!ir:t!«.ti      N  I  r«  !.itN  .  A    V    HiifK*  ■' 

TJ.!f!\  tl.ir.l  At.r.u.J  Mi«  tir  k'.  <  )«•  .ik".  Ill  .  I  >«  •    '•".»  ."^I.  P.CII      l»TtM«!.rt.  Wi>  ■  • 
N«%N.::     r-.T   'X:.*    I'r«-u!»!;t.H   .\   <.'    -.ir-l.    St..f..l\Mf    Pr.  m»1i  ti!.  K   M    llhr*    -*" 
Tlsr.'.Vj.f    Pri    t.!«i.r.  J    (*.    Sat-!«r        l-i.iir?  J;  Vu  i    PrrM.lrt.t.  F    H    TaiMt^k.    Nr^  n 
tary.  A    F    HurK'«  --^ 
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